US 20090044293A1

a9 United States

a2y Patent Application Publication
Sakai et al.

10) Pub. No.: US 2009/0044293 A1
43) Pub. Date: Feb. 12, 2009

(54)

(76)

@
(22)

(60)

PLANTS WITH ALTERED ROOT
ARCHITECTURE, INVOLVING THE RT1
GENE, RELATED CONSTRUCTS AND
METHODS

Inventors: Hajime Sakai, Newark, DE (US);
Graziana Taramino, Wilmington,

DE (US)

Correspondence Address:

E I DU PONT DE NEMOURS AND COMPANY
LEGAL PATENT RECORDS CENTER
BARLEY MILL PLAZA 25/1122B, 4417 LAN-
CASTER PIKE

WILMINGTON, DE 19805 (US)

Appl. No.: 12/146,744
Filed: Jun. 26, 2008
Related U.S. Application Data

Provisional application No. 60/947,117, filed on Jun.
29, 2007.

Publication Classification

(51) Int.CL
CI2N 15/11 (2006.01)
AOIH 5/00 (2006.01)
CI2N 15/82 (2006.01)
CI2N 5/10 (2006.01)
(52) US.Cl oo, 800/278; 800/298; 800/320.1;
800/312; 800/302; 800/301; 536/23.1; 435/320.1;
435/468; 435/419
(57) ABSTRACT

Isolated polynucleotides and polypeptides and recombinant
DNA constructs particularly useful for altering root structure
of plants, compositions (such as plants or seeds) comprising
these recombinant DNA constructs, and methods utilizing
these recombinant DNA constructs. The recombinant DNA
construct comprises a polynucleotide operably linked to a
promoter functional in a plant, wherein said polynucleotide
encodes a polypeptide useful for altering plant root architec-
ture.
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FIG. 20b

In a hydroponic system
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PLANTS WITH ALTERED ROOT
ARCHITECTURE, INVOLVING THE RT1
GENE, RELATED CONSTRUCTS AND
METHODS

FIELD OF THE INVENTION

[0001] This invention relates to compositions and methods
useful in altering root architecture in plants. Additionally, the
invention relates to plants that have been genetically trans-
formed with the compositions of the invention.

BACKGROUND OF THE INVENTION

[0002] Relatively little is known about the genetic regula-
tion of plant root development and function. Elucidation of
the genetic regulation is important because roots serve impor-
tant functions such as acquisition of water and nutrients and
the anchorage of the plants in the soil.

[0003] Maize root architecture is composed of different
root types formed at different plant developmental stages. A
number of mutants affected in specific root types during
different developmental stages have been described in maize
(e.g. rtes (rootless concerning crown and seminal roots), Irtl
(lateral rootlessl)), rtl ((rootless 1) (Hochholdinger et al.
(2004) Annals of Botany 93: 359-368). The mutant rt1 was
the first mutant of root formation that was isolated and shows
a reduced number of shoot-borne roots. The rt]l mutant is
missing all shoot-borne roots at the higher nodes while there
is only a slight difference in the number of crown roots at the
first two nodes. The mutation rt1 is inherited as a monogenic
recessive trait and maps on chromosome 3 (Maize GDB on
the World Wide Web at maizegdb.org)

[0004] The rtl mutant was first described by Jenkins (Jen-
kins M T (1930) J Hered 21:79-80), but there, has been no
molecular analysis of the nucleic acid encoding the protein
associated with the rt1 phenotype. Indeed, the identity of the
protein encoded by rtl has not been reported, so far.

SUMMARY OF THE INVENTION

[0005] The present invention includes:

[0006] Inoneembodimentan isolated polynucleotide com-
prising: (i) a nucleic acid sequence encoding a polypeptide
having an amino acid sequence of at least 50% sequence
identity, based on the Clustal V method of alignment, when
compared to SEQ IDNO: 13 or 21 and wherein expression of
said polypeptide in a plant results in an altered root architec-
ture when compared to

a control plant not comprising said recombinant DNA con-
struct, or (ii) a full complement of the nucleic acid sequence
of (i), wherein the full complement and the nucleic acid
sequence of (1) consist of the same number of nucleotides and
are 100% complementary.

[0007] Inanother embodiment anisolated polypeptide hav-
ing an amino acid sequence of at least 50% sequence identity,
based on the Clustal V method of alignment, when compared
to SEQ ID NO: 13 or 21 and wherein expression of said
polypeptide in a plant results in an altered plant root archi-
tecture when compared to a control plant not comprising said
recombinant DNA construct.

[0008] In yet another embodiment an isolated polynucle-
otide comprising (i) a nucleic acid sequence of at least 50%
sequence identity, based on the Clustal V method of align-
ment, when compared to SEQ ID NO: 12 or 20 and wherein
said polynucleotide encodes a polypeptide wherein expres-
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sion of said polypeptide results in an altered root architecture
when compared to a control plant not comprising said recom-
binant DNA construct or (ii) a full complement of the nucleic
acid sequence of (i).

[0009] In yet another embodiment an isolated polynucle-
otide comprising (i) a nucleic acid sequence of at least 50%
sequence identity, based on the Clustal V method of align-
ment, when compared to SEQ ID NO: 12 or 20 and wherein
said polynucleotide encodes a polypeptide wherein expres-
sion of said polypeptide results in an altered root architecture
when compared to a control plant not comprising said recom-
binant DNA construct and wherein the polypeptide sequence
comprises at least one motif selected from the group consist-
ing of SEQ ID NOs:22 and 23, wherein said motif is a sub-
stantially conserved subsequence.

[0010] In another embodiment an isolated polynucleotide
encoding a polypeptide, wherein expression of said polypep-
tide results in an altered root architecture and wherein the
polypeptide sequence comprises at least one motif selected
from the group consisting of SEQ ID NOs:22 and 23, wherein
said motif is a substantially conserved subsequence.

[0011] In still another embodiment, a plant comprising in
its genome a recombinant DNA construct comprising a poly-
nucleotide operably linked to at least one regulatory element,
wherein said polynucleotide encodes a polypeptide having an
amino acid sequence of at least 50% sequence identity, based
on the Clustal V method of alignment, when compared to
SEQIDNO: 13, 17,19, or 21, and wherein said plant exhibits
altered root architecture when compared to a control plant not
comprising said recombinant DNA construct.

[0012] In another embodiment, a plant comprising in its
genome a recombinant DNA construct comprising:

[0013] (a) a polynucleotide operably linked to at least one
regulatory element, wherein said polynucleotide encodes a
polypeptide having an amino acid sequence of at least 50%
sequence identity, based on the Clustal V method of align-
ment, when compared to SEQ ID NO: 13, 17, 19, or 21, or
[0014] (b)asuppression DNA construct comprising at least
one regulatory element operably linked to: (i) all or part of:
(A) anucleic acid sequence encoding a polypeptide having an
amino acid sequence of at least 50% sequence identity, based
on the Clustal V method of alignment, when compared to
SEQIDNO: 13,17,19, 0or 21, or (B) a full complement of the
nucleic acid sequence of (b)(1)(A); or (ii) a region derived
from all or part of a sense strand or antisense strand of a target
gene of interest, said region having a nucleic acid sequence of
atleast 50% sequence identity, based on the Clustal V method
of alignment, when compared to said all or part of a sense
strand or antisense strand from which said region is derived,
and wherein said target gene of interest encodes a RT1 or
RT1-like polypeptide, and wherein said plant exhibits an
alteration of at least one agronomic characteristic when com-
pared to a control plant not comprising said recombinant
DNA construct.

[0015] In another embodiment, a method of altering root
architecture in a plant, comprising (a) introducing into a
regenerable plant cell arecombinant DNA construct compris-
ing a polynucleotide operably linked to at least one regulatory
sequence, wherein the polynucleotide encodes a polypeptide
having an amino acid sequence of at least 50% sequence
identity, based on the Clustal V method of alignment, when
compared to SEQ ID NO: 13, 17, 19, or 21; and (b) regener-
ating a transgenic plant from the regenerable plant cell after
step (a), wherein the transgenic plant comprises in its genome
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the recombinant DNA construct and exhibits altered root
architecture when compared to a control plant not comprising
the recombinant DNA construct; and optionally, (¢) obtaining
a progeny plant derived from the transgenic plant, wherein
said progeny plant comprises in its genome the recombinant
DNA construct and exhibits altered root architecture when
compared to a control plant not comprising the recombinant
DNA construct.

[0016] Inanother embodiment, a method of evaluating root
architecture in a plant, comprising (a) introducing into a
regenerable plant cell arecombinant DNA construct compris-
ing a polynucleotide operably linked to at least one regulatory
sequence, wherein the polynucleotide encodes a polypeptide
having an amino acid sequence of at least 50% sequence
identity, based on the Clustal V method of alignment, when
compared to SEQ ID NO: 13, 17, 19, or 21; (b) regenerating
a transgenic plant from the regenerable plant cell after step
(a), wherein the transgenic plant comprises in its genome the
recombinant DNA construct; and (c¢) evaluating root archi-
tecture of the transgenic plant compared to a control plant not
comprising the recombinant DNA construct; and optionally,
(d) obtaining a progeny plant derived from the transgenic
plant, wherein the progeny plant comprises in its genome the
recombinant DNA construct; and optionally, (e) evaluating
root architecture of the progeny plant compared to a control
plant not comprising the recombinant DNA construct.

[0017] Inanother embodiment, a method of evaluating root
architecture in a plant, comprising (a) introducing into a
regenerable plant cell arecombinant DNA construct compris-
ing a polynucleotide operably linked to at least one regulatory
sequence, wherein the polynucleotide encodes a polypeptide
having an amino acid sequence of at least 50% sequence
identity, based on the Clustal V method of alignment, when
compared to SEQ ID NO: 13, 17, 19, or 21; (b) regenerating
a transgenic plant from the regenerable plant cell after step
(a), wherein the transgenic plant comprises in its genome the
recombinant DNA construct; (¢) obtaining a progeny plant
derived from the transgenic plant, wherein the progeny plant
comprises in its genome the recombinant DNA construct; and
(d) evaluating root architecture of the progeny plant com-
pared to a control plant not comprising the recombinant DNA
construct.

[0018] Inanotherembodiment, a method of determining an
alteration of an agronomic characteristic in a plant, compris-
ing (a) introducing into a regenerable plant cell a recombinant
DNA construct comprising a polynucleotide operably linked
to at least one regulatory sequence, wherein the polynucle-
otide encodes a polypeptide having an amino acid sequence
of at least 50% sequence identity, based on the Clustal V
method of alignment, when compared to SEQ ID NO: 13, 17,
19, or 21; (b) regenerating a transgenic plant from the regen-
erable plant cell after step (a), wherein the transgenic plant
comprises in its genome the recombinant DNA construct; and
(c) determining whether the transgenic plant exhibits an alter-
ation of at least one agronomic characteristic when compared
to a control plant not comprising the recombinant DNA con-
struct; and optionally, (d) obtaining a progeny plant derived
from the transgenic plant, wherein the progeny plant com-
prises in its genome the recombinant DNA construct; and
optionally, (e) determining whether the progeny plant exhib-
its an alteration of at least one agronomic characteristic when
compared to a control plant not comprising the recombinant
DNA construct.
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[0019] Inanother embodiment, a method of determining an
alteration of an agronomic characteristic in a plant, compris-
ing (a) introducing into a regenerable plant cell a recombinant
DNA construct comprising a polynucleotide operably linked
to at least one regulatory sequence, wherein the polynucle-
otide encodes a polypeptide having an amino acid sequence
of at least 50% sequence identity, based on the Clustal V
method of alignment, when compared to SEQ ID NO: 13, 17,
19, or 21; (b) regenerating a transgenic plant from the regen-
erable plant cell after step (a), wherein the transgenic plant
comprises in its genome the recombinant DNA construct; (c)
obtaining a progeny plant derived from the transgenic plant,
wherein the progeny plant comprises in its genome the
recombinant DNA construct; and (d) determining whether
the progeny plant exhibits an alteration of at least one agro-
nomic characteristic when compared to a control plant not
comprising the recombinant DNA construct.
[0020] Inanother embodiment, a method of determining an
alteration of an agronomic characteristic in a plant, compris-
ing:
[0021] (a) introducing into a regenerable plant cell a sup-
pression DNA construct comprising at least one regulatory
element operably linked to:
[0022] (i) all or part of: (A) a nucleic acid sequence
encoding a polypeptide having an amino acid sequence
of atleast 50% sequence identity, based on the Clustal V
method of alignment, when compared to SEQ ID NO:
13,17, 19, 0r 21, or (B) a full complement of the nucleic
acid sequence of (b)(1)(A); or
[0023] (ii) a region derived from all or part of a sense
strand or antisense strand of a target gene of interest, said
region having a nucleic acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to said all or part of a sense
strand or antisense strand from which said region is
derived, and wherein said target gene of interest encodes
a RT1 or RT1-like polypeptide;
[0024] (b) regenerating a transgenic plant from the regen-
erable plant cell after step (a), wherein the transgenic plant
comprises in its genome the suppression DNA construct; and
[0025] (c) determining whether the transgenic plant exhib-
its an alteration of at least one agronomic characteristic when
compared to a control plant not comprising the suppression
DNA construct;
[0026] and optionally, (d) obtaining a progeny plant
derived from the transgenic plant, wherein the progeny plant
comprises in its genome the suppression DNA construct; and
optionally, (e) determining whether the progeny plant exhib-
its an alteration of at least one agronomic characteristic when
compared to a control plant not comprising the suppression
DNA construct.
[0027] Inanother embodiment, a method of determining an
alteration of an agronomic characteristic in a plant, compris-
ing:
[0028] (a) introducing into a regenerable plant cell a sup-
pression DNA construct comprising at least one regulatory
element operably linked to:
[0029] (i) all or part of: (A) a nucleic acid sequence
encoding a polypeptide having an amino acid sequence
of atleast 50% sequence identity, based on the Clustal V
method of alignment, when compared to SEQ ID NO:
13,17, 19, 0r 21, or (B) a full complement of the nucleic
acid sequence of (a)(1)(A); or
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[0030] (ii) a region derived from all or part of a sense
strand or antisense strand of a target gene of interest, said
region having a nucleic acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to said all or part of a sense
strand or antisense strand from which said region is
derived, and wherein said target gene of interest encodes
a RT1 or RT1-like polypeptide;

[0031] (b) regenerating a transgenic plant from the regen-
erable plant cell after step (a), wherein the transgenic plant
comprises in its genome the suppression DNA construct and
exhibits altered root architecture when compared to a control
plant not comprising the suppression DNA construct;

[0032] (c)obtaining a progeny plant derived from the trans-
genic plant, wherein the progeny plant comprises in its
genome the suppression DNA construct; and

[0033] (d) determining whether the progeny plant exhibits
an alteration of at least one agronomic characteristic when
compared to a control plant not comprising the suppression
DNA construct.

[0034] In another embodiment, a method of altering root
architecture in a plant, comprising:

[0035] (a) introducing into a regenerable plant cell a sup-
pression DNA construct comprising at least one regulatory
element operably linked to:

[0036] (i) all or part of: (A) a nucleic acid sequence
encoding a polypeptide having an amino acid sequence
of atleast 50% sequence identity, based on the Clustal V
method of alignment, when compared to SEQ ID NO:
13,17, 19, or 21; or (B) a full complement of the nucleic
acid sequence of (a)(i)(A); or

[0037] (ii) a region derived from all or part of a sense
strand or antisense strand of a target gene of interest, said
region having a nucleic acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to said all or part of a sense
strand or antisense strand from which said region is
derived, and wherein said target gene of interest encodes
a RT1 or RT1-like polypeptide; and

[0038] (b) regenerating a transgenic plant from the regen-
erable plant cell after step (a), wherein the transgenic plant
comprises in its genome the suppression DNA construct and
wherein the transgenic plant exhibits altered root architecture
when compared to a control plant not comprising the suppres-
sion DNA construct; and optionally, (c) obtaining a progeny
plant derived from the transgenic plant, wherein said progeny
plant comprises in its genome the recombinant DNA con-
struct and wherein the progeny plant exhibits altered root
architecture when compared to a control plant not comprising
the suppression DNA construct.

[0039] Inanother embodiment, a method of evaluating root
architecture in a plant, comprising:

[0040] (a) introducing into a regenerable plant cell a sup-
pression DNA construct comprising at least one regulatory
element operably linked to:

[0041] (i) all or part of: (A) a nucleic acid sequence
encoding a polypeptide having an amino acid sequence
of atleast 50% sequence identity, based on the Clustal V
method of alignment, when compared to SEQ ID NO:
13,17, 19, or 21, or (B) a full complement of the nucleic
acid sequence of (a)(i)(A); or

[0042] (ii) a region derived from all or part of a sense
strand or antisense strand of a target gene of interest, said
region having a nucleic acid sequence of at least 50%
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sequence identity, based on the Clustal V method of
alignment, when compared to said all or part of a sense
strand or antisense strand from which said region is
derived, and wherein said target gene of interest encodes
a RT1 or RT1-like polypeptide;
[0043] (b) regenerating a transgenic plant from the regen-
erable plant cell after step (a), wherein the transgenic plant
comprises in its genome the suppression DNA construct; and
[0044] (c) evaluating root architecture of the transgenic
plant compared to a control plant not comprising the suppres-
sion DNA construct;
[0045] and optionally, (d) obtaining a progeny plant
derived from the transgenic plant, wherein the progeny plant
comprises in its genome the suppression DNA construct; and
optionally, (e) evaluating root architecture of the progeny
plant compared to a control plant not comprising the suppres-
sion DNA construct.
[0046] Inanother embodiment, a method of evaluating root
architecture in a plant, comprising:
[0047] (a) introducing into a regenerable plant cell a sup-
pression DNA construct comprising at least one regulatory
element operably linked to:
[0048] (i) all or part of: (A) a nucleic acid sequence
encoding a polypeptide having an amino acid sequence
of atleast 50% sequence identity, based on the Clustal V
method of alignment, when compared to SEQ ID NO:
13,17, 19, 0r 21, or (B) a full complement of the nucleic
acid sequence of (a)(1)(A); or
[0049] (ii) a region derived from all or part of a sense
strand or antisense strand of a target gene of interest, said
region having a nucleic acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to said all or part of a sense
strand or antisense strand from which said region is
derived, and wherein said target gene of interest encodes
a RT1 or RT1-like polypeptide;
[0050] (b) regenerating a transgenic plant from the regen-
erable plant cell after step (a), wherein the transgenic plant
comprises in its genome the suppression DNA construct;
[0051] (c)obtaining a progeny plant derived from the trans-
genic plant, wherein the progeny plant comprises in its
genome the suppression DNA construct; and
[0052] (d) evaluating root architecture of the progeny plant
compared to a control plant not comprising the suppression
DNA construct.
[0053] Also included in the present invention is any prog-
eny of the above plants, any seeds of the above plants, and
cells from any of the above plants and progeny.
[0054] A method of producing seed that can be sold as a
product offering with altered root architecture comprising
any of the preceding preferred methods, and further compris-
ing obtaining seeds from said progeny plant, wherein said
seeds comprise in their genome said recombinant DNA con-
struct.

BRIEF DESCRIPTION OF THE FIGURES AND
SEQUENCE LISTINGS

[0055] The invention can be more fully understood from
the following detailed description and the accompanying
drawings and Sequence Listing which form a part of this
application.

[0056] FIG. 1 depictsthe RT1 gene on bac clone b0541.c13
(SEQID NO:9)
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[0057] FIG. 2 demonstrates induction of RT1 transcripts
after addition of Ethephon.

[0058] FIGS. 3A-3B show the multiple alignment of the
full length amino acid sequences of RT1 protein from B73
(SEQ ID NO:13), the rice RT1 homolog (NCBI General
identifier No. SEQ ID NO:17), the Arabidopsis RT1 homolog
(NCBI General identifier No. SEQ ID NO:19) and the maize
RT1 homolog from clone cfp7n.pk6.13 (SEQ ID NO:21).
Amino acids conserved among all sequences are indicated
with an asterisk (*) on the top row; dashes are used by the
program to maximize alignment of the sequences. Two highly
conserved motifs among all four sequences are underlined in
the alignment. The method parameters used to produce the
multiple alignment of the sequences below was performed
using the Clustal method of alignment (Higgins and Sharp
(1989) CABIOS. 5:151-153) with the default parameters
(GAP PENALTY=10, GAP LENGTH PENALTY=10).
[0059] FIG. 4 shows a chart of the percent sequence iden-
tity for each pair of amino acid sequences displayed in FIGS.
3A-3B.

[0060] FIG. 5 depicts the vector pPDONOR™/Zeo.

[0061] FIG. 6 depicts the vector pPDONOR™221.

[0062] FIG. 7 depicts the vector PHP27840.

[0063] FIG. 8 depicts the vector PHP23236.

[0064] FIG. 9 depicts the vector PHP10523.

[0065] FIG. 10 depicts the vector PHP28408.

[0066] FIG. 11 depicts the vector PHP20234.

[0067] FIG. 12 depicts the vector PHP28529.

[0068] FIG. 13 depicts the vector PHP22020.

[0069] FIG. 14 depicts the vector PHP23112.

[0070] FIG. 15 depicts the vector PHP23235.

[0071] FIG. 16 depicts the vector PHP29635.

[0072] FIG. 17 depicts the vector pIIOXS2a-FRT87(ni)m.
[0073] FIG. 18 is the growth medium used for semi-hydro-
ponics maize growth in Example 19.

[0074] FIG. 19 is a chart setting forth data relating to the
effect of different nitrate concentrations on the growth and
development of Gaspe Bay Flint derived maize lines in
Example 19.

[0075] FIG. 20 a-c show a comparison of rt] and wild type
plants grown in the field, greenhouse or hydroponic condi-
tions.

[0076] The sequence descriptions and Sequence Listing
attached hereto comply with the rules governing nucleotide
and/or amino acid sequence disclosures in patent applications
as set forth in 37 C.F.R. §1.821-1.825.

[0077] The Sequence Listing contains the one letter code
for nucleotide sequence characters and the three letter codes
for amino acids as defined in conformity with the [TUPAC-
TUBMB standards described in Nucleic Acids Res. 13:3021-
3030 (1985) and in the Biochemical J. 219 (No. 2):345-373
(1984) which are herein incorporated by reference. The sym-
bols and format used for nucleotide and amino acid sequence
data comply with the rules set forth in 37 C.F.R. §1.822.
[0078] SEQ ID NO:1 is the forward primer for marker
MZA8757-F81 used in Example 2.

[0079] SEQ ID NO:2 is the reverse primer for marker
MZA8757-R593 used in Example 2.

[0080] SEQ ID NO:3 is the forward primer for marker
MZA15417-F132 used in Example 2.

[0081] SEQ ID NO:4 is the reverse primer for marker
MZA15417-R607 used in Example 1.

[0082] SEQIDNO:S5 is the forward primer for CAP marker
b0541 used in Example 2.
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[0083] SEQID NO:6 is the reverse primer for CAP marker
b0541 used in Example 2.

[0084] SEQIDNO:7 is the forward primer for CAP marker
b0461 used in Example 2

[0085] SEQID NO:8is the reverse primer for CAP marker
b0461 used in Example 2.

[0086] SEQID NO:9is the sequence of the candidate gene
derived from BAC b0541.c13 described in Example 3.
[0087] SEQ ID NO:10 is the forward primer RT1 3006F
used in Example 3.

[0088] SEQ ID NO:11 is the reverse primer RT1 17631R
used in Example 3.

[0089] SEQ ID NO:12 is the B73 ¢cDNA of RT1 described
in Example 3.

[0090] SEQ ID NO:13 is the RT1 amino acid sequence
encoded by nucleotides 50 through 1382 (Stop) of SEQ ID
NO:12.

[0091] SEQID NO:14 is the forward primer 4405F used in
Example 5.

[0092] SEQID NO:15 is the reverse primer etr4Rnew used
in Example 5.

[0093] SEQIDNO:16 is the nucleotide sequence encoding
the closest polypeptide RT1 homolog from rice.

[0094] SEQ ID NO:17 corresponds to the RT1 amino acid
sequence homolog encoded by nucleotides 91 through 1263
(Stop) of SEQ ID NO:16 and is set forth in NCBI General
identifier No. 115434026.

[0095] SEQ ID NO:18 is the nucleotide sequences encod-
ing the closest polypeptide RT1 homolog from Arabidopsis.
[0096] SEQ ID NO:19 corresponds to the RT1 amino acid
sequence homolog encoded by nucleotides 132 through 1493
(Stop) of SEQ ID NO:18 and is set forth in NCBI General
identifier No. 15217667.

[0097] SEQ ID NO:20is an EST corresponding to a maize
homolog of the maize RT1 sequence.

[0098] SEQID NO:21 is the amino acid sequence encoded
by SEQ ID NO:20.

[0099] SEQ ID NO:22 corresponds to Motif I in the align-
ment shown in FIGS. 3A-3B.

[0100] SEQ ID NO:23 corresponds to Motif II in the align-
ment shown in FIGS. 3A-3B.

[0101] SEQ ID NO:24 is the attB1 sequence described in
Example 9.

[0102] SEQ ID NO:25 is the attB2 sequence described in
Example 9.

[0103] SEQ ID NO:26 is the sequence of the forward
primer VC062 described in Example 9.

[0104] SEQIDNO:27 is the sequence of the reverse primer
VC063 described in Example 9.

[0105] SEQ ID NO:28 is the sequence of vector pDO-
NOR™/Zeo described in Example 9.

[0106] SEQ ID NO:29 is the sequence of vector pDO-
NOR™/221 described in Example 9.

[0107] SEQ ID NO:30 is the sequence of PHP27840
described in Example 9.

[0108] SEQ ID NO:31 is the sequence of PHP23236
described in Example 9.

[0109] SEQ ID NO:32 is the sequence of PHP10523.
[0110] SEQ ID NO:33 is the sequence of the NAS2 pro-
moter.
[0111]
moter.
[0112] SEQ ID NO:35 is the sequence of the ubiquitin
promoter.

SEQ ID NO:34 is the sequence of the GOS2 pro-



US 2009/0044293 Al

[0113] SEQ ID NO:36 is the sequence of the PINII termi-
nator.

[0114] SEQ ID NO:37 is the sequence of PHP28408.
[0115] SEQ ID NO:38 is the sequence of PHP20234.
[0116] SEQ ID NO:39 is the sequence of PHP28529.
[0117] SEQ ID NO:40 is the sequence of PHP22020.
[0118] SEQ ID NO:41 is the sequence of PHP23112.
[0119] SEQ ID NO:42 is the sequence of PHP23235.
[0120] SEQ ID NO:43 is the sequence of PHP29635.
[0121] SEQIDNO:44 is the sequence of pIIOXS2a-FRT87
(ni)m.

[0122] SEQIDNO:45is the sequence of the S2A promoter.

DETAILED DESCRIPTION
[0123] The disclosure of each reference set forth herein is

hereby incorporated by reference in its entirety.

[0124] As used herein and in the appended claims, the
singular forms “a”, “an”, and “the” include plural reference
unless the context clearly dictates otherwise. Thus, for
example, reference to “a plant” includes a plurality of such
plants, reference to “a cell” includes one or more cells and
equivalents thereof known to those skilled in the art, and so
forth.

[0125] The term “root architecture” refers to the arrange-
ment of different plant parts that comprise the root. The terms
“root architecture”, “root structure”, “root system” and “root
system architecture” are used interchangeably herein.
[0126] Ingeneral, the first root of a plant that develops from
the embryo is called the primary root. In most dicots, the
primary root is called the taproot. This taproot grows down-
ward and gives rise to branch (lateral) roots. In monocots the
primary root ofthe plant branches, giving rise to a fibrous root
system.

[0127] The term “altered root architecture” refers to
changes in the different parts that make up the root system at
different stages of its development compared to a reference or
control plant. It is understood that altered root architecture
encompasses changes in one or more measurable parameters,
including and not limited to, the diameter, length, number,
angle or surface of one or more of the root system parts,
including and not limited to, the primary root, lateral or
branch root, crown roots, adventitious root, and root hairs, all
of'which fall within the scope of this invention. These changes
can lead to an overall alteration in the area or volume occu-
pied by the root.

[0128] “Agronomic characteristics”is a measurable param-
eter including and not limited to greenness, yield, growth rate,
biomass, fresh weight at maturation, dry weight at matura-
tion, fruit yield, seed yield, total plant nitrogen content, fruit
nitrogen content, seed nitrogen content, nitrogen content in a
vegetative tissue, total plant free amino acid content, fruit free
amino acid content, seed free amino acid content, free amino
acid content in a vegetative tissue, total plant protein content,
fruit protein content, seed protein content, protein content in
a vegetative tissue, drought tolerance, nitrogen uptake, root
lodging, stalk lodging, root penetration, plant height, ear
length, and harvest index.

[0129] “Harvest index” refers to the grain weight divided
by the total plant weight.

[0130] “rt1” (rootless 1) refers to the nucleotide sequence
of the Zea Mays mutant.

[0131] “rt1” refers to the polypeptide of the Zea Mays
mutant.
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[0132] “RT1” refers to the Zea Mays RT1 wild type gene
and cDNA and includes without limitation SEQ ID NO:9 and
SEQ ID NO:12, respectively. “RT1” refers to the Zea Mays
RT1 wild type protein encoded by the exons of SEQ ID NO:9
and by the cDNA of SEQ ID NO:12.

[0133] “RT1-like” refers to the nucleotide homologs of the
maize RT1 sequence and corresponds to a rice, Arabidopsis,
and additional maize sequence including without limitation
the nucleotide sequences of SEQ ID NO:16, 18, and 20,
respectively.

[0134] “RT1-like” refers to the polypeptide homologs of
the maize RT1 protein and include without limitation the
amino acid sequences of SEQ ID NO:17, 19 and 21, corre-
sponding to an additional rice, Arabidopsis and additional
maize homolog, respectively.

[0135] “Environmental conditions” refer to conditions
under which the plant is grown, such as the availability of
water, availability of nutrients (for example nitrogen or phos-
phate), the soil type, or the presence of insects or disease.
[0136] “Varying environmental conditions” refer to
changes in the environmental conditions under which the
plant is grown, including and not limited to water availability,
nutrient availability (for example nitrogen or phosphate), soil
type, or presence of insects or disease.

[0137] “Root lodging” refers to stalks leaning from the
center. Root lodging can occur as early as the late vegetative
stages and as late as harvest maturity. Root lodging can be
affected by hybrid susceptibility (i.e. disposition of a hybrid
to be affected by pests that result in root lodging), environ-
mental stress (drought, flooding), insect and disease injury.
Root lodging can be attributed to corn rootworm injury in
some cases.

[0138] “Root penetration” refers to the rate and depth of
penetration of the plant root into the soil.

[0139] “Soil type” refers in terms of soil texture to the
different sizes of particles, including and not limited to min-
eral particles, in a particular sample. The term “soil type” also
refers to the compactness of the soil under changing physical
conditions including and not limited to water content and
tilling. In general, soil is made up in part of finely ground rock
particles, grouped according to size as sand, silt, and clay.
Each size plays a significantly different role. For example, the
largest particles, sand, determine aeration and drainage char-
acteristics, while the tiniest, sub-microscopic clay particles,
are chemically active, binding with water and plant nutrients.
The ratio of these sizes determines soil type: clay, loam,
clay-loam, silt-loam, and so on.

[0140] “Genome” as it applies to plant cells encompasses
not only chromosomal DNA found within the nucleus, but
organelle DNA found within subcellular components (e.g.,
mitochondrial, plastid) of the cell.

[0141] “Plant” includes reference to whole plants, plant
organs, plant tissues, seeds and plant cells and progeny of
same. Plant cells include, without limitation, cells from seeds,
suspension cultures, embryos, meristematic regions, callus
tissue, leaves, roots, shoots, gametophytes, sporophytes, pol-
len, and microspores.

[0142] “Progeny” comprises any subsequent generation of
a plant.
[0143] “Transgenic” refers to any cell, cell line, callus,

tissue, plant part or plant, the genome of which has been
altered by the presence of a heterologous nucleic acid, such as
a recombinant DNA construct, including those initial trans-
genic events as well as those created by sexual crosses or
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asexual propagation from the initial transgenic event. The
term “transgenic” as used herein does not encompass the
alteration of the genome (chromosomal or extra-chromo-
somal) by conventional plant breeding methods or by natu-
rally occurring events such as random cross-fertilization,
non-recombinant viral infection, non-recombinant bacterial
transformation, non-recombinant transposition, or spontane-
ous mutation.

[0144] “Transgenic plant” includes reference to a plant
which comprises within its genome a heterologous poly-
nucleotide. Preferably, the heterologous polynucleotide is
stably integrated within the genome such that the polynucle-
otide is passed on to successive generations. The heterolo-
gous polynucleotide may be integrated into the genome alone
or as part of a recombinant DNA construct.

[0145] “Heterologous™ with respect to sequence means a
sequence that originates from a foreign species, or, if from the
same species, is substantially modified from its native form in
composition and/or genomic locus by deliberate human inter-
vention.

[0146] “Polynucleotide”, “nucleic acid sequence”, “nucle-
otide sequence”. and “nucleic acid fragment™ are used inter-
changeably to refer to a polymer of RNA or DNA that is
single- or double-stranded, optionally containing synthetic,
non-natural or altered nucleotide bases. Nucleotides (usually
found in their 5'-monophosphate form) are referred to by their
single letter designation as follows: “A” for adenylate or
deoxyadenylate (for RNA or DNA, respectively), “C” for
cytidylate or deoxycytidylate, “G” for guanylate or deox-
yguanylate, “U” for uridylate, “T” for deoxythymidylate, “R”
for purines (A or G), “Y” for pyrimidines (C or T), “K” for G
or T, “H” for A or C or T, “I” for inosine, and “N” for any
nucleotide.

[0147] “Polypeptide”, “peptide”, “amino acid sequence”
and “protein” are used interchangeably herein to refer to a
polymer of amino acid residues. The terms apply to amino
acid polymers in which one or more amino acid residue is an
artificial chemical analogue of a corresponding naturally
occurring amino acid, as well as to naturally occurring amino
acid polymers. The terms “polypeptide”, “peptide”, “amino
acid sequence” and “protein” are also inclusive of modifica-
tions including and not limited to, glycosylation, lipid attach-
ment, sulfation, gamma-carboxylation of glutamic acid resi-
dues, hydroxylation and ADP-ribosylation.

[0148] “Messenger RNA (mRNA)” refers to the RNA that
is without introns and that can be translated into protein by the
cell.

[0149] “cDNA” refers to a DNA that is complementary to
and synthesized from a mRNA template using the enzyme
reverse transcriptase. The cDNA can be single-stranded or
converted into the double-stranded form using the Klenow
fragment of DNA polymerase 1.

[0150] “Mature” protein refers to a post-translationally
processed polypeptide; i.e., one from which any pre- or pro-
peptides present in the primary translation product have been
removed.

[0151] “Precursor” protein refers to the primary product of
translation of mRNA; i.e., with pre- and pro-peptides still
present. Pre- and pro-peptides may be and are not limited to
intracellular localization signals.

[0152] “Isolated” refers to materials, such as nucleic acid
molecules and/or proteins, which are substantially free or
otherwise removed from components that normally accom-
pany or interact with the materials in a naturally occurring
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environment. Isolated polynucleotides may be purified from a
host cell in which they naturally occur. Conventional nucleic
acid purification methods known to skilled artisans may be
used to obtain isolated polynucleotides. The term also
embraces recombinant polynucleotides and chemically syn-
thesized polynucleotides.

[0153] “Recombinant” refers to an artificial combination of
two otherwise separated segments of sequence, e.g., by
chemical synthesis or by the manipulation of isolated seg-
ments of nucleic acids by genetic engineering techniques.
“Recombinant” also includes reference to a cell or vector, that
has been modified by the introduction of a heterologous
nucleic acid and a cell derived from a cell so modified. It does
not encompass the alteration of the cell or vector by naturally
occurring events (e.g., spontaneous mutation, natural trans-
formation/transduction/transposition) such as those occur-
ring without deliberate human intervention.

[0154] “Recombinant DNA construct” refers to a combina-
tion of nucleic acid fragments that are not normally found
together in nature. Accordingly, a recombinant DNA con-
struct may comprise regulatory sequences and coding
sequences that are derived from different sources, or regula-
tory sequences and coding sequences derived from the same
source, but arranged in a manner different than that normally
found in nature.

[0155] The terms “regulatory sequence(s)” and “regulatory
element(s)” are used interchangeably herein.

[0156] “Regulatory sequences” refer to nucleotide
sequences located upstream (5' non-coding sequences),
within, or downstream (3' non-coding sequences) of a coding
sequence, and which influence the transcription, RNA pro-
cessing or stability, or translation of the associated coding
sequence. Regulatory sequences may include and are not
limited to, promoters, translation leader sequences, introns,
polyadenylation recognition sequences and the like.

[0157] “Promoter” refers to a nucleic acid fragment
capable of controlling transcription of another nucleic acid
fragment.

[0158] “Promoter functional in a plant” is a promoter
capable of controlling transcription in plant cells whether or
not its origin is from a plant cell.

[0159] “Tissue-specific promoter” and “tissue-preferred
promoter” are used interchangeably, and refer to a promoter
that is expressed predominantly but not necessarily exclu-
sively in one tissue or organ and that may also be expressed in
one specific cell.

[0160] “Developmentally regulated promoter” refers to a
promoter whose activity is determined by developmental
events.

[0161] “Operably linked” refers to the association of
nucleic acid fragments in a single fragment so that the func-
tion of one is regulated by the other. For example, a promoter
is operably linked with a nucleic acid fragment when it is
capable of regulating the transcription of that nucleic acid
fragment.

[0162] “Expression” refers to the production ofa functional
product. For example, expression of a nucleic acid fragment
may refer to transcription of the nucleic acid fragment (e.g.,
transcription resulting in mRNA or functional RNA) and/or
translation of mRNA into a precursor or mature protein.
[0163] “Phenotype” means the detectable characteristics of
a cell or organism.

[0164] “Introduced” in the context of inserting a nucleic
acid fragment (e.g., a recombinant DNA construct) into a cell,
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means “transfection” or “transformation” or “transduction”
and includes reference to the incorporation of a nucleic acid
fragment into a eukaryotic or prokaryotic cell where the
nucleic acid fragment may be incorporated into the genome
of the cell (e.g., chromosome, plasmid, plastid or mitochon-
drial DNA), converted into an autonomous replicon, or tran-
siently expressed (e.g., transfected mRNA).

[0165] A “transformed cell” is any cell into which a nucleic
acid fragment (e.g., a recombinant DNA construct) has been
introduced.

[0166] “Transformation” as used herein refers to both
stable transformation and transient transformation.

[0167] <Stable transformation” refers to the introduction of
a nucleic acid fragment into a genome of a host organism
resulting in genetically stable inheritance. Once stably trans-
formed, the nucleic acid fragment is stably integrated in the
genome of the host organism and any subsequent generation.
[0168] “Transient transformation” refers to the introduc-
tion of a nucleic acid fragment into the nucleus, or DNA-
containing organelle, of a host organism resulting in gene
expression without genetically stable inheritance.

[0169] “Allele” is one of several alternative forms of a gene
occupying a given locus on a chromosome. When the alleles
present at a given locus on a pair of homologous chromo-
somes in a diploid plant are the same that plant is homozygous
at that locus. Ifthe alleles present at a given locus on a pair of
homologous chromosomes in a diploid plant differ that plant
is heterozygous at that locus. If a transgene is present on one
of a pair of homologous chromosomes in a diploid plant that
plant is hemizygous at that locus.

[0170] Sequence alignments and percent identity calcula-
tions may be determined using a variety of comparison meth-
ods designed to detect homologous sequences including and
not limited to, the Megalign® program of the LASAR-
GENE® bioinformatics computing suite (DNASTAR® Inc.,
Madison, Wis.). Unless stated otherwise, multiple alignment
of the sequences provided herein were performed using the
Clustal V method of alignment (Higgins and Sharp (1989)
CABIOS. 5:151-153) with the default parameters (GAP PEN-
ALTY=10, GAP LENGTH PENALTY=10). Default param-
eters for pairwise alignments and calculation of percent iden-
tity of protein sequences using the Clustal V method are
KTUPLE=1, GAP PENALTY=3, WINDOW=5 and DIAGO-
NALS SAVED=5. For nucleic acids these parameters are
KTUPLE=2, GAP PENALTY=5, WINDOW=4 and DIAGO-
NALS SAVED=4. After alignment of the sequences, using
the Clustal V program, it is possible to obtain “percent iden-
tity” and “divergence” values by viewing the “sequence dis-
tances” table on the same program; unless stated otherwise,
percent identities and divergences provided and claimed
herein were calculated in this manner.

[0171] Standard recombinant DNA and molecular cloning
techniques used herein are well known in the art and are
described more fully in Sambrook, J., Fritsch, E. F. and
Maniatis, T. Molecular Cloning: A Laboratory Manual; Cold
Spring Harbor Laboratory Press: Cold Spring Harbor, 1989
(hereinafter “Sambrook™).

[0172] Turning now to preferred embodiments:

[0173] Preferred embodiments include isolated polynucle-
otides and polypeptides, recombinant DNA constructs, com-
positions (such as plants or seeds) comprising these recom-
binant DNA constructs, and methods utilizing these
recombinant DNA constructs.
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[0174] Preferred Isolated Polynucleotides and Polypep-
tides
[0175] The present invention includes the following pre-

ferred isolated polynucleotides and polypeptides:

[0176] Anisolated polynucleotide comprising: (i) a nucleic
acid sequence encoding a polypeptide having an amino acid
sequence of at least 50%, 51%, 52%, 53%, 54%, 55%, 56%,
57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%,
67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%,
77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, or 100% sequence identity, based on the
Clustal V method of alignment, when compared to SEQ ID
NO: 13 or 21 and wherein expression of said polypeptide in a
plant results in an altered root architecture when compared to
a control plant not comprising said recombinant DNA con-
struct, or (ii) a full complement of the nucleic acid sequence
of (i), wherein the full complement and the nucleic acid
sequence of (1) consist of the same number of nucleotides and
are 100% complementary.

[0177] Any of the foregoing isolated polynucleotides may
be utilized in any recombinant DNA constructs (including
suppression DNA constructs) of the present invention.
[0178] An isolated polypeptide having an amino acid
sequence of at least 50%, 51%, 52%, 53%, 54%, 55%, 56%,
57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%,
67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%,
77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, or 100% sequence identity, based on the
Clustal V method of alignment, when compared to SEQ ID
NO: 13 or 21 and wherein expression of said polypeptide in a
plant results in an altered plant root architecture when com-
pared to a control plant not comprising said recombinant
DNA construct.

[0179] An isolated polynucleotide comprising (i) a nucleic
acid sequence of at least 50%, 51%, 52%, 53%, 54%, 55%,
56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%,
66%, 67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%,
76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99% or 100% sequence identity, based on
the Clustal V method of alignment, when compared to SEQ
ID NO: 13 or 21 and wherein said polynucleotide encodes a
polypeptide wherein expression of said polypeptide results in
an altered root architecture when compared to a control plant
not comprising said recombinant DNA construct or (ii) a full
complement of the nucleic acid sequence of (i). Any of the
foregoing isolated polynucleotides may be utilized in any
recombinant DNA constructs (including suppression DNA
constructs) of the present invention. The isolated polynucle-
otide encodes a RT1 or RT1-like protein.

[0180] Preferred Recombinant DNA Constructs and Sup-
pression DNA Constructs

[0181] Inoneaspect, the present invention includes recom-
binant DNA constructs (including suppression DNA con-
structs).

[0182] In one preferred embodiment, a recombinant DNA
construct comprises a polynucleotide operably linked to at
least one regulatory sequence (e.g., a promoter functional in
a plant), wherein the polynucleotide comprises (i) a nucleic
acid sequence encoding an amino acid sequence of at least
50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%,
60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%,
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70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%,
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or
100% sequence identity, based on the Clustal V method of
alignment, when compared to SEQ ID NO: 13,17, 19, or 21
or (ii) a full complement of the nucleic acid sequence of (i).
[0183] In another preferred embodiment, a recombinant
DNA construct comprises a polynucleotide operably linked
to at least one regulatory sequence (e.g., a promoter func-
tional in a plant), wherein said polynucleotide comprises (i) a
nucleic acid sequence of at least 50%, 51%, 52%, 53%, 54%,
55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%,
65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%,
75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, or 100% sequence identity,
based on the Clustal V method of alignment, when compared
to SEQ ID NO:12, 16, 18, or 20 or (ii) a full complement of
the nucleic acid sequence of (i).

[0184] FIGS. 3A-3B shows the multiple alignment of the
full length amino acid sequences of B73 RT1 (SEQ ID
NO:13), rice RT1 homolog (SEQ ID NO:17), Arabiopsis RT1
homolog (SEQ ID NO:19), and the maize RT1 homolog from
clone cfp7n.pk6.13 (SEQ ID NO:21). Amino acids conserved
among all sequences are indicated with an asterisk (*) on the
top row; dashes are used by the program to maximize align-
ment of the sequences. Two highly conserved sequence
motifs are shown underlined in the alignment. The method
parameters used to produce the multiple alignment of the
sequences below was performed using the Clustal method of
alignment (Higgins and Sharp (1989) CABIOS. 5:151-153)
with the default parameters (GAP PENALTY=10, GAP
LENGTH PENALTY=10), and the pairwise alignment
default parameters of KTUPLE=1, GAP PENALTY=3,
WINDOW=5 and DIAGONALS SAVED=5.

[0185] FIG. 4 shows a chart of the percent sequence iden-
tity for each pair of amino acid sequences displayed in FIGS.
3A-3B.

[0186] In another preferred embodiment, a recombinant
DNA construct comprises a polynucleotide operably linked
to at least one regulatory sequence (e.g., a promoter func-
tional in a plant), wherein said polynucleotide encodes a RT1
or RT1-like protein. Preferably, the RT1 or RT1-like protein is
from Arabidopsis thaliana, Zea mays, Glycine max, Glycine
tabacina, Glycine soja and Glycine tomentella.

[0187] In another aspect, the present invention includes
suppression DNA constructs.

[0188] A suppression DNA construct preferably comprises
at least one regulatory sequence (preferably a promoter func-
tional in a plant) operably linked to (a) all or part of (i) a
nucleic acid sequence encoding a polypeptide having an
amino acid sequence of at least 50%, 51%, 52%, 53%, 54%,
55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%,
65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%,
75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, or 100% sequence identity,
based on the Clustal V method of alignment, when compared
to SEQ ID NO: 13 or 21 or (ii) a full complement of the
nucleic acid sequence of (a)(1); or (b) a region derived from all
or part of a sense strand or antisense strand of a target gene of
interest, said region having a nucleic acid sequence of at least
50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%,
60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%,
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70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%,
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or
100% sequence identity, based on the Clustal V method of
alignment, when compared to said all or part of a sense strand
or antisense strand from which said region is derived, and
wherein said target gene of interest encodes a RT1 protein; or
(c) all or part of (i) a nucleic acid sequence of at least 50%,
51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%,
61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%,
71%, 72%, 73%, 74%, 75%, 76%, T77%, 78%, 79%, 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity, based on the Clustal V method of align-
ment, when compared to SEQ ID NO:12 or 20 or (ii) a full
complement of the nucleic acid sequence of (c)(i). The sup-
pression DNA construct preferably comprises a cosuppres-
sion construct, antisense construct, viral-suppression con-
struct, hairpin suppression construct, stem-loop suppression
construct, double-stranded RNA-producing construct, RNAi
construct, or small RNA construct (e.g., an siRNA construct
or an miRNA construct).

[0189] Itis understood, as those skilled in the art will appre-
ciate, that the invention encompasses more than the specific
exemplary sequences. Alterations in a nucleic acid fragment
which result in the production of a chemically equivalent
amino acid at a given site, but do not affect the functional
properties of the encoded polypeptide, are well known in the
art. For example, a codon for the amino acid alanine, a hydro-
phobic amino acid, may be substituted by a codon encoding
another less hydrophobic residue, such as glycine, or a more
hydrophobic residue, such as valine, leucine, or isoleucine.
Similarly, changes which result in substitution of one nega-
tively charged residue for another, such as aspartic acid for
glutamic acid, or one positively charged residue for another,
such as lysine for arginine, can also be expected to produce a
functionally equivalent product. Nucleotide changes which
result in alteration of the N-terminal and C-terminal portions
of the polypeptide molecule would also not be expected to
alter the activity of the polypeptide. Each of the proposed
modifications is well within the routine skill in the art, as is
determination of retention of biological activity of the
encoded products.

[0190] “Suppression DNA construct” is a recombinant
DNA construct which when transformed or stably integrated
into the genome of the plant, results in “silencing” of a target
gene in the plant. The target gene may be endogenous or
transgenic to the plant. “Silencing,” as used herein with
respect to the target gene, refers generally to the suppression
oflevels of mRNA or protein/enzyme expressed by the target
gene, and/or the level of the enzyme activity or protein func-
tionality. The terms “suppression”, “suppressing” and
“silencing”, used interchangeably herein, include lowering,
reducing, declining, decreasing, inhibiting, eliminating or
preventing. “Silencing” or “gene silencing” does not specify
mechanism and is inclusive, and not limited to, anti-sense,
cosuppression, viral-suppression, hairpin suppression, stem-
loop suppression, RNAi-based approaches, and small RNA-
based approaches.

[0191] A suppression DNA construct may comprise a
region derived from a target gene of interest and may com-
prise all or part of the nucleic acid sequence of the sense
strand (or antisense strand) of the target gene of interest.
Depending upon the approach to be utilized, the region may



US 2009/0044293 Al

be 100% identical or less than 100% identical (e.g., at least
50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%,
60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%,
70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%,
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%
identical) to all or part of the sense strand (or antisense strand)
of the gene of interest.

[0192] Suppression DNA constructs are well-known in the
art, are readily constructed once the target gene of interest is
selected, and include, without limitation, cosuppression con-
structs, antisense constructs, viral-suppression constructs,
hairpin suppression constructs, stem-loop suppression con-
structs, double-stranded RNA-producing constructs, and
more generally, RNAi (RNA interference) constructs and
small RNA constructs such as siRNA (short interfering RNA)
constructs and miRNA (microRNA) constructs.

[0193] “Antisense inhibition” refers to the production of
antisense RNA transcripts capable of suppressing the expres-
sion of the target protein.

[0194] “Antisense RNA” refers to an RNA transcript that is
complementary to all or part of a target primary transcript or
mRNA and that blocks the expression of a target isolated
nucleic acid fragment (U.S. Pat. No. 5,107,065). The comple-
mentarity of an antisense RNA may be with any part of the
specific gene transcript, i.e., at the 5' non-coding sequence, 3'
non-coding sequence, introns, or the coding sequence.

[0195] “Cosuppression” refers to the production of sense
RNA transcripts capable of suppressing the expression of the
target protein. “Sense” RNA refers to RNA transcript that
includes the mRNA and can be translated into protein within
acell orin vitro. Cosuppression constructs in plants have been
previously designed by focusing on overexpression of a
nucleic acid sequence having homology to a native mRNA, in
the sense orientation, which results in the reduction of all
RNA having homology to the overexpressed sequence (see
Vaucheret et al. (1998) Plant J. 16:651-659; and Gura (2000)
Nature 404:804-808).

[0196] Another variation describes the use of plant viral
sequences to direct the suppression of proximal mRNA
encoding sequences (PCT Publication WO 98/36083 pub-
lished on Aug. 20, 1998).

[0197] Previously described is the use of “hairpin” struc-
tures that incorporate all, or part, of an mRNA encoding
sequence in a complementary orientation that results in a
potential “stem-loop” structure for the expressed RNA (PCT
Publication WO 99/53050 published on Oct. 21, 1999). In this
case the stem is formed by polynucleotides corresponding to
the gene of interest inserted in either sense or anti-sense
orientation with respect to the promoter and the loop is
formed by some polynucleotides of the gene of interest,
which do not have a complement in the construct. This
increases the frequency of cosuppression or silencing in the
recovered transgenic plants. For review of hairpin suppres-
sion see Wesley, S. V. et al. (2003) Methods in Molecular
Biology, Plant Functional Genomics: Methods and Protocols
236:273-286.

[0198] A construct where the stem is formed by at least 30
nucleotides from a gene to be suppressed and the loop is
formed by a random nucleotide sequence has also effectively
been used for suppression (PCT Publication No. WO
99/61632 published on Dec. 2, 1999).
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[0199] Theuse of poly-T and poly-A sequences to generate
the stem in the stem-loop structure has also been described
(PCT Publication No. WO 02/00894 published Jan. 3, 2002).

[0200] Yet another variation includes using synthetic
repeats to promote formation of a stem in the stem-loop
structure. Transgenic organisms prepared with such recom-
binant DNA fragments have been shown to have reduced
levels of the protein encoded by the nucleotide fragment
forming the loop as described in PCT Publication No. WO
02/00904, published 3 Jan. 2002.

[0201] RNA interference refers to the process of sequence-
specific post-transcriptional gene silencing in animals medi-
ated by short interfering RNAs (siRNAs) (Fire et al., Nature
391:806 1998). The corresponding process in plants is com-
monly referred to as post-transcriptional gene silencing
(PTGS) or RNA silencing and is also referred to as quelling in
fungi. The process of post-transcriptional gene silencing is
thought to be an evolutionarily-conserved cellular defense
mechanism used to prevent the expression of foreign genes
and is commonly shared by diverse flora and phyla (Fireetal.,
Trends Genet. 15:358 1999). Such protection from foreign
gene expression may have evolved in response to the produc-
tion of double-stranded RNAs (dsRNAs) derived from viral
infection or from the random integration of transposon ele-
ments into a host genome via a cellular response that specifi-
cally destroys homologous single-stranded RNA of viral
genomic RNA. The presence of dsRNA in cells triggers the
RNAI response through a mechanism that has yet to be fully
characterized.

[0202] The presence of long dsRNAs in cells stimulates the
activity of a ribonuclease III enzyme referred to as dicer.
Dicer is involved in the processing of the dsRNA into short
pieces of dsSRNA known as short interfering RNAs (siRNAs)
(Berstein et al., Nature 409:363 2001). Short interfering
RNAs derived from dicer activity are typically about 21 to
about 23 nucleotides in length and comprise about 19 base
pair duplexes (Elbashir et al., Genes Dev. 15:188 2001). Dicer
has also been implicated in the excision of 21- and 22-nucle-
otide small temporal RNAs (stRNAs) from precursor RNA of
conserved structure that are implicated in translational con-
trol (Hutvagner et al., 2001, Science 293:834). The RNAi
response also features an endonuclease complex, commonly
referred to as an RNA-induced silencing complex (RISC),
which mediates cleavage of single-stranded RNA having
sequence complementarity to the antisense strand of the
siRNA duplex. Cleavage of the target RNA takes place in the
middle ofthe region complementary to the antisense strand of
the siRNA duplex (Elbashir et al., Genes Dev. 15:188 2001).
In addition, RNA interference can also involve small RNA
(e.g., miRNA) mediated gene silencing, presumably through
cellular mechanisms that regulate chromatin structure and
thereby prevent transcription of target gene sequences (see,
e.g., Allshire, Science 297:1818-1819 2002; Volpe et al., Sci-
ence 297:1833-1837 2002; Jenuwein, Science 297:2215-
2218 2002; and Hall et al., Science 297:2232-2237 2002). As
such, miRNA molecules of the invention can be used to
mediate gene silencing via interaction with RNA transcripts
or alternately by interaction with particular gene sequences,
wherein such interaction results in gene silencing either at the
transcriptional or post-transcriptional level.

[0203] RNAIi has been studied in a variety of systems. Fire
etal. (Nature 391:806 1998) were the first to observe RNAi in
C. elegans. Wianny and Goetz (Nature Cell Biol. 2:70 1999)
describe RNAimediated by dsRNA in mouse embryos. Ham-
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mond et al. (Nature 404:293 2000) describe RNAIi in Droso-
phila cells transfected with dsRNA. Elbashir et al., (Nature
411:494 2001) describe RNAI induced by introduction of
duplexes of synthetic 21-nucleotide RNAs in cultured mam-
malian cells including human embryonic kidney and Hel.a
cells.

[0204] Small RNAs play an important role in controlling
gene expression. Regulation of many developmental pro-
cesses, including flowering, is controlled by small RNAs. Itis
now possible to engineer changes in gene expression of plant
genes by using transgenic constructs which produce small
RNAs in the plant.

[0205] Small RNAs appear to function by base-pairing to
complementary RNA or DNA target sequences. When bound
to RNA, small RNAs trigger either RNA cleavage or transla-
tional inhibition of the target sequence. When bound to DNA
target sequences, it is thought that small RNAs can mediate
DNA methylation of the target sequence. The consequence of
these events, regardless of the specific mechanism, is that
gene expression is inhibited.

[0206] It is thought that sequence complementarity
between small RNAs and their RNA targets helps to deter-
mine which mechanism, RNA cleavage or translational inhi-
bition, is employed. It is believed that siRNAs, which are
perfectly complementary with their targets, work by RNA
cleavage. Some miRNAs have perfect or near-perfect
complementarity with their targets, and RNA cleavage has
been demonstrated for at least a few of these miRNAs. Other
miRNAs have several mismatches with their targets, and
apparently inhibit their targets at the translational level.
Again, without being held to a particular theory on the mecha-
nism of action, a general rule is emerging that perfect or
near-perfect complementarity causes RNA cleavage, whereas
translational inhibition is favored when the miRNA/target
duplex contains many mismatches. The apparent exception to
this is microRNA 172 (miR172) in plants. One of the targets
of miR172 is APETALA2 (AP2), and although miR172
shares near-perfect complementarity with AP2 it appears to
cause translational inhibition of AP2 rather than RNA cleav-
age.

[0207] MicroRNAs (miRNAs) are noncoding RNAs of
about 19 to about 24 nucleotides (nt) in length that have been
identified in both animals and plants (Lagos-Quintana et al.,
Science 294:853-858 2001, Lagos-Quintana et al., Curr. Biol.
12:735-739 2002; Lau et al., Science 294:858-862 2001 ; Lee
and Ambros, Science 294:862-864 2001; Llave et al., Plant
Cell 14:1605-1619 2002; Mourelatos et al., Genes. Dev.
16:720-728 2002; Park et al., Curr. Biol. 12:1484-1495 2002;
Reinhart et al., Genes. Dev. 16:1616-1626 2002). They are
processed from longer precursor transcripts that range in size
from approximately 70 to 200 nt, and these precursor tran-
scripts have the ability to form stable hairpin structures. In
animals, the enzyme involved in processing miRNA precur-
sors is called Dicer, an RNAse Il1-like protein (Grishok et al.,
Cell 106:23-34 2001; Hutvagner et al., Science 293:834-838
2001; Ketting et al., Genes. Dev. 15:2654-2659 2001). Plants
also have a Dicer-like enzyme, DCL1 (previously named
CARPEL FACTORY/SHORT INTEGUMENTSI1/SUS-
PENSORT1), and recent evidence indicates that it, like Dicer,
is involved in processing the hairpin precursors to generate
mature miRNAs (Park et al., Curr. Biol. 12:1484-1495 2002;
Reinhart et al., Genes. Dev. 16:1616-1626 2002). Further-
more, it is becoming clear from recent work that at least some
miRNA hairpin precursors originate as longer polyadeny-
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lated transcripts, and several different miRNAs and associ-
ated hairpins can be present in a single transcript (Lagos-
Quintana et al., Science 294:853-858 2001; Lee et al., EMBO
J 21:4663-4670 2002). Recent work has also examined the
selection of the miRNA strand from the dsRNA product aris-
ing from processing of the hairpin by DICER (Schwartz, et al.
2003 Cell 115:199-208). It appears that the stability (i.e. G:C
vs. A:U content, and/or mismatches) of the two ends of the
processed dsRNA affects the strand selection, with the low
stability end being easier to unwind by a helicase activity. The
5" end strand at the low stability end is incorporated into the
RISC complex, while the other strand is degraded.

[0208] MicroRNAs appear to regulate target genes by bind-
ing to complementary sequences located in the transcripts
produced by these genes. In the case of lin-4 and let-7, the
target sites are located in the 3' UTRs of the target mRNAs
(Lee et al., Cell 75:843-854 1993; Wightman et al., Cell
75:855-862 1993; Reinhart et al., Nature 403:901-906 2000,
Slack et al., Mol. Cell 5:659-669 2000), and there are several
mismatches between the lin-4 and let-7 miRNAs and their
target sites. Binding of the lin-4 or let-7 miRNA appears to
cause downregulation of steady-state levels of the protein
encoded by the target mRNA without affecting the transcript
itself (Olsen and Ambros, Dev. Biol. 216:671-680 1999). On
the other hand, recent evidence suggests that miRNAs can in
some cases cause specific RNA cleavage of the target tran-
script within the target site, and this cleavage step appears to
require 100% complementarity between the miRNA and the
target transcript (Hutvagner and Zamore, Science 297:2056-
2060 2002; Llave et al., Plant Cell 14:1605-1619 2002). It
seems likely that miRNAs can enter at least two pathways of
target gene regulation: Protein downregulation when target
complementarity is <100%, and RNA cleavage when target
complementarity is 100%. MicroRNAs entering the RNA
cleavage pathway are analogous to the 21-25 nt short inter-
fering RNAs (siRNAs) generated during RNA interference
(RNAIi) in animals and posttranscriptional gene silencing
(PTGS) inplants (Hamilton and Baulcombe 1999; Hammond
et al., 2000; Zamore et al., 2000; Elbashir et al., 2001), and
likely are incorporated into an RNA-induced silencing com-
plex (RISC) that is similar or identical to that seen for RNA..
[0209] Identifying the targets of miRNAs with bioinfor-
matics has not been successful in animals, and this is probably
due to the fact that animal miRNAs have a low degree of
complementarity with their targets. On the other hand, bioin-
formatic approaches have been successfully used to predict
targets for plant miRNAs (Llave et al., Plant Cell 14:1605-
1619 2002; Park et al., Curr. Biol. 12:1484-1495 2002,
Rhoades et al., Cell 110:513-520 2002), and thus it appears
that plant miRNAs have higher overall complementarity with
their putative targets than do animal miRNAs. Most of these
predicted target transcripts of plant miRNAs encode mem-
bers of transcription factor families implicated in plant devel-
opmental patterning or cell differentiation.

[0210] A recombinant DNA construct (including a sup-
pression DNA construct) of the present invention preferably
comprises at least one regulatory sequence.

[0211] A preferred regulatory sequence is a promoter.
[0212] A number of promoters can be used in recombinant
DNA constructs (and suppression DNA constructs) of the
present invention. The promoters can be selected based on the
desired outcome, and may include constitutive, tissue-spe-
cific, inducible, or other promoters for expression in the host
organism.
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[0213] High level, constitutive expression of the candidate
gene under control of the 35S promoter may have pleiotropic
effects. Candidate gene efficacy may be tested when driven by
different promoters.

[0214] Suitable constitutive promoters for use in a plant
host cell include, for example, the core promoter of the Rsyn7
promoter and other constitutive promoters disclosed in WO
99/43838 and U.S. Pat. No. 6,072,050; the core CaMV 35S
promoter (Odell etal., Nature 313:810-812 (1985)); rice actin
(McElroy et al., Plant Cell 2:163-171 (1990)); ubiquitin
(Christensen et al., Plant Mol. Biol. 12:619-632 (1989) and
Christensen et al., Plant Mol. Biol. 18:675-689 (1992));
pEMU (Last et al., Theor. Appl. Genet. 81:581-588 (1991));
MAS (Velten et al., EMBO J. 3:2723-2730 (1984)); ALS
promoter (U.S. Pat. No. 5,659,026), and the like. Other con-
stitutive promoters include, for example, those discussed in
U.S. Pat. Nos. 5,608,149, 5,608,144; 5,604,121, 5,569,597,
5,466,785 5,399,680, 5,268,463; 5,608,142; and 6,177,611
and maize GOS2 (WO0020571 A2).

[0215] Inchoosing a promoter to use in the methods of the
invention, it may be desirable to use a tissue-specific or devel-
opmentally regulated promoter.

[0216] A preferred tissue-specific or developmentally
regulated promoter is a DNA sequence which regulates the
expression of a DNA sequence selectively in the cells/tissues
of'a plant critical to tassel development, seed set, or both, and
limits the expression of such a DNA sequence to the period of
tassel development or seed maturation in the plant. Any iden-
tifiable promoter may be used in the methods of the present
invention which causes the desired temporal and spatial
expression.

[0217] Promoters which are seed or embryo specific and
may be useful in the invention include soybean Kunitz trysin
inhibitor (Kti3, Jofuku and Goldberg, Plant Cell 1:1079-1093
(1989)), patatin (potato tubers) (Rocha-Sosa, M., et al. (1989)
EMBOJ. 8:23-29), convicilin, vicilin, and legumin (pea coty-
ledons) (Rerie, W. G, et al. (1991) Mol. Gen. Genet. 259:
149-157; Newbigin, E. 1., et al. (1990) Planta 180:461-470;
Higgins, T. J. V,, et al. (1988) Plant. Mol. Biol. 11:683-695),
zein (maize endosperm) (Schemthaner, J. P., et al. (1988)
EMBO J. 7:1249-1255), phaseolin (bean cotyledon) (Seg-
upta-Gopalan, C., et al. (1985) Proc. Natl. Acad. Sci. U.S.A.
82:3320-3324), phytohemagglutinin (bean cotyledon)
(Voelker, T. et al. (1987) EMBO J. 6:3571-3577), B-congly-
cinin and glycinin (soybean cotyledon) (Chen, Z-L, et al.
(1988) EMBO J. 7:297-302), glutelin (rice endosperm), hor-
dein (barley endosperm) (Marris, C., et al. (1988) Plant Mol.
Biol. 10:359-366), glutenin and gliadin (wheat endosperm)
(Colot, V., etal. (1987) EMBOJ. 6:3559-3564), and sporamin
(sweet potato tuberous root) (Hattori, T., et al. (1990) Plant
Mol. Biol. 14:595-604). Promoters of seed-specific genes
operably linked to heterologous coding regions in chimeric
gene constructions maintain their temporal and spatial
expression pattern in transgenic plants. Such examples
include Arabidopsis thaliana 2S seed storage protein gene
promoter to express enkephalin peptides in Arabidopsis and
Brassica napus seeds (Vanderkerckhove et al., Bio/Technol-
ogy 7:1.929-932 (1989)), bean lectin and bean beta-phaseolin
promoters to express luciferase (Riggs etal., Plant Sci. 63:47-
57(1989)), and wheat glutenin promoters to express chloram-
phenicol acetyl transferase (Colot et al., EMBO J 6:3559-
3564 (1987)).

[0218] Inducible promoters selectively express an operably
linked DNA sequence in response to the presence of an
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endogenous or exogenous stimulus, for example by chemical
compounds (chemical inducers) or in response to environ-
mental, hormonal, chemical, and/or developmental signals.
Inducible or regulated promoters include, for example, pro-
moters regulated by light, heat, stress, flooding or drought,
phytohormones, wounding, or chemicals such as ethanol,
jasmonate, salicylic acid, or safeners.

[0219] Preferred promoters include the following: 1) the
stress-inducible RD29A promoter (Kasuga et al. (1999)
Nature Biotechnol. 17:287-91); 2) the barley promoter,
B22FE; expression of B22E is specific to the pedicel in devel-
oping maize kernels (“Primary Structure of a Novel Barley
Gene Differentially Expressed in Immature Aleurone Lay-
ers”. Klemsdal, S. S. et al., Mol. Gen. Genet. 228(1/2):9-16
(1991)); and 3) maize promoter, Zag2 (“Identification and
molecular characterization of ZAG1, the maize homolog of
the Arabidopsis floral homeotic gene AGAMOUS”, Schmidt,
R.J.etal., Plant Cell 5(7):729-737 (1993)). “Structural char-
acterization, chromosomal localization and phylogenetic
evaluation of two pairs of AGAMOUS-like MADS-box
genes from maize”, Theissen et al., Gene 156(2): 155-166
(1995); NCBI GenBank Accession No. X80206)). Zag2 tran-
scripts can be detected 5 days prior to pollinationto 7 to 8 days
after pollination (DAP), and directs expression in the carpel
of developing female inflorescences and Ciml which is spe-
cific to the nucleus of developing maize kernels. CimlI tran-
script is detected 4 to 5 days before pollination to 6 to 8 DAP.
Other useful promoters include any promoter which can be
derived from a gene whose expression is maternally associ-
ated with developing female florets.

[0220] Additional preferred promoters for regulating the
expression of the nucleotide sequences of the present inven-
tion in plants are stalk-specific promoters. Such stalk-specific
promoters include the alfalfa S2A promoter (GenBank
Accession No. EF030816; Abrahams et al., Plant Mol. Biol.
27:513-528 (1995)) and S2B promoter (GenBank Accession
No. EF030817) and the like, herein incorporated by refer-
ence.

[0221] Promoters may be derived in their entirety from a
native gene, or be composed of different elements derived
from different promoters found in nature, or even comprise
synthetic DNA segments. It is understood by those skilled in
the art that different promoters may direct the expression of a
gene in different tissues or cell types, or at different stages of
development, or in response to different environmental con-
ditions. It is further recognized that since in most cases the
exact boundaries of regulatory sequences have not been com-
pletely defined, DNA fragments of some variation may have
identical promoter activity. Promoters that cause a gene to be
expressed in most cell types at most times are commonly
referred to as “constitutive promoters”. New promoters of
various types useful in plant cells are constantly being dis-
covered; numerous examples may be found in the compila-
tion by Okamuro, J. K., and Goldberg, R. B., Biochemistry of
Plants 15:1-82 (1989).

[0222] Preferred promoters may include: RIP2, mLIP15,
ZmCORI1, Rab17, CaMV 35S, RD29A, B22E, Zag2, SAM
synthetase, ubiquitin, CaMV 198, nos, Adh, sucrose syn-
thase, R-allele, root cell promoter, the vascular tissue pre-
ferred promoters S2A (Genbank accession number
EF030816; SEQ ID NO:76) and S2B (Genbank accession
number EF030817) and the constitutive promoter GOS2
from Zea mays. Other preferred promoters include root pre-
ferred promoters, such as the maize NAS2 promoter, the
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maize Cyclo promoter (US 2006/0156439, published Jul. 13,
2006), the maize ROOTMET2 promoter (WO05063998,
published Jul. 14, 2005), the CRIBIO promoter
(W006055487, published May 26, 2006), the CRWAQS81
(WO05035770, published Apr. 21, 2005) and the maize
ZRP2.47 promoter (NCBI accession number: U38790, gi:
1063664),

[0223] Recombinant DNA constructs (and suppression
DNA constructs) of the present invention may also include
other regulatory sequences, including and not limited to,
translation leader sequences, introns, and polyadenylation
recognition sequences. In another preferred embodiment of
the present invention, a recombinant DNA construct of the
present invention further comprises an enhancer or silencer.
[0224] An intron sequence can be added to the 5' untrans-
lated region or the coding sequence of the partial coding
sequence to increase the amount of the mature message that
accumulates in the cytosol. Inclusion of a spliceable intron in
the transcription unit in both plant and animal expression
constructs has been shown to increase gene expression at both
the mRNA and protein levels up to 1000-fold. Buchman and
Berg, Mol. Cell Biol. 8:4395-4405 (1988); Callis et al., Genes
Dev. 1:1183-1200 (1987). Such intron enhancement of gene
expression is typically greatest when placed near the 5' end of
the transcription unit. Use of maize introns Adh1-S intron 1,
2, and 6, the Bronze-1 intron are known in the art. See gen-
erally, The Maize Handbook, Chapter 116, Freeling and Wal-
bot, Eds., Springer, N.Y. (1994).

[0225] If polypeptide expression is desired, it is generally
desirable to include a polyadenylation region at the 3'-end of
a polynucleotide coding region. The polyadenylation region
can be derived from the natural gene, from a variety of other
plant genes, or from T-DNA. The 3' end sequence to be added
can be derived from, for example, the nopaline synthase or
octopine synthase genes, or alternatively from another plant
gene, or less preferably from any other eukaryotic gene.
[0226] A translation leader sequence is a DNA sequence
located between the promoter sequence of a gene and the
coding sequence. The translation leader sequence is present
in the fully processed mRNA upstream of the translation start
sequence. The translation leader sequence may affect pro-
cessing of the primary transcript to mRNA, mRNA stability
or translation efficiency. Examples of translation leader
sequences have been described (Turner, R. and Foster, G. D.
Molecular Biotechnology 3:225 (1995)).

[0227] Any plant can be selected for the identification of
regulatory sequences and genes to be used in creating recom-
binant DNA constructs and suppression DNA constructs of
the present invention. Examples of suitable plant targets for
the isolation of genes and regulatory sequences would include
but are not limited to alfalfa, apple, apricot, Arabidopsis,
artichoke, arugula, asparagus, avocado, banana, barley,
beans, beet, blackberry, blueberry, broccoli, brussels sprouts,
cabbage, canola, cantaloupe, carrot, cassaya, castorbean, cau-
liflower, celery, cherry, chicory, cilantro, citrus, clementines,
clover, coconut, coffee, corn, cotton, cranberry, cucumber,
Douglas fir, eggplant, endive, escarole, eucalyptus, fennel,
figs, garlic, gourd, grape, grapefruit, honey dew, jicama, kiwi-
fruit, lettuce, leeks, lemon, lime, Loblolly pine, linseed,
mango, melon, millet, mushroom, nectarine, nut, oat, oil
palm, oil seed rape, okra, olive, onion, orange, an ornamental
plant, palm, papaya, parsley, parsnip, pea, peach, peanut,
pear, pepper, persimmon, pine, pineapple, plantain, plum,
pomegranate, poplar, potato, pumpkin, quince, radiata pine,
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radicchio, radish, rapeseed, raspberry, rice, rye, sorghum,
Southern pine, soybean, spinach, squash, strawberry, sugar-
beet, sugarcane, sunflower, sweet potato, sweetgum, tanger-
ine, tea, tobacco, tomato, triticale, turf, turnip, a vine, water-
melon, wheat, yams, and zucchini. Particularly preferred
plants for the identification of regulatory sequences are Ara-
bidopsis, corn, wheat, soybean, and cotton.

[0228] Preferred Compositions

[0229] A preferred composition of the present invention is
aplant comprising in its genome any of the recombinant DNA
constructs (including any ofthe suppression DNA constructs)
of the present invention (such as those preferred constructs
discussed above). A Preferred composition also includes any
progeny of the plant, and any seed obtained from the plant or
its progeny. Progeny includes subsequent generations
obtained by self-pollination or out-crossing of a plant. Prog-
eny also includes hybrids and inbreds.

[0230] Preferably, in hybrid seed propagated crops, mature
transgenic plants can be self-pollinated to produce a homozy-
gous inbred plant. The inbred plant produces seed containing
the newly introduced recombinant DNA construct (or sup-
pression DNA construct). These seeds can be grown to pro-
duce plants that would exhibit an altered agronomic charac-
teristic (e.g. an increased agronomic characteristic under
nitrogen or phosphate limiting conditions), or used in a breed-
ing program to produce hybrid seed, which can be grown to
produce plants that would exhibit altered root architecture.
Preferably, the seeds are maize.

[0231] Preferably, the plant is a monocotyledonous or
dicotyledonous plant, more preferably, a maize or soybean
plant, even more preferably a maize plant, such as a maize
hybrid plant or a maize inbred plant. The plant may also be
sunflower, sorghum, canola, wheat, alfalfa, cotton, rice, bar-
ley or millet.

[0232] Preferably, the recombinant DNA construct is stably
integrated into the genome of the plant.

[0233] Particularly preferred embodiments include but are
not limited to the following preferred embodiments:

[0234] 1. A plant (preferably a maize or soybean plant)
comprising in its genome a recombinant DNA construct com-
prising a polynucleotide operably linked to at least one regu-
latory sequence, wherein said polynucleotide encodes a
polypeptide having an amino acid sequence of at least 50%,
51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%,
61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%,
71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%., 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity, based on the Clustal V method of align-
ment, when compared to SEQ ID NO: 13, 17, 19, or 21, and
wherein said plant exhibits an altered root architecture when
compared to a control plant not comprising said recombinant
DNA construct. Preferably, the plant further exhibits an alter-
ation of at least one agronomic characteristic when compared
to the control plant.

[0235] 2. A plant (preferably a maize or soybean plant)
comprising in its genome a recombinant DNA construct com-
prising a polynucleotide operably linked to at least one regu-
latory sequence, wherein said polynucleotide encodes a RT1
or RT1-like protein, and wherein said plant exhibits an altered
root architecture when compared to a control plant not com-
prising said recombinant DNA construct. Preferably, the
plant further exhibits an alteration of at least one agronomic
characteristic when compared to the control plant. Preferably,
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the RT1 or RT1-like protein is from Arabidopsis thaliana,
Zea mays, Glycine max, Glycine tabacina, Glycine soja or
Glycine tomentella.

[0236] 3. A plant (preferably a maize or soybean plant)
comprising in its genome a suppression DNA construct com-
prising at least one regulatory element operably linked to a
region derived from all or part of a sense strand or antisense
strand of a target gene of interest, said region having a nucleic
acid sequence of at least 50%, 51%, 52%, 53%, 54%, 55%,
56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%,
66%, 67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%,
76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, or 100% sequence identity, based on
the Clustal V method of alignment, when compared to said all
or part of a sense strand or antisense strand from which said
region is derived, and wherein said target gene of interest
encodes a RT1 or RT1-like protein, and wherein said plant
exhibits an alteration of at least one agronomic characteristic
when compared to a control plant not comprising said recom-
binant DNA construct.

[0237] 4. A plant (preferably a maize or soybean plant)
comprising in its genome a suppression DNA construct com-
prising at least one regulatory element operably linked to all
or part of (a) a nucleic acid sequence encoding a polypeptide
having an amino acid sequence of at least 50%, 51%, 52%,
53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%,
63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%,
73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence
identity, based on the Clustal V method of alignment, when
compared to SEQ ID NO: 13, 17, 19, or 21, or (b) a full
complement of the nucleic acid sequence of (a), and wherein
said plant exhibits an alteration of at least one agronomic
characteristic when compared to a control plant not compris-
ing said recombinant DNA construct.

[0238] 5. Any progeny of the above plants in preferred
embodiments 1-4, any seeds of the above plants in preferred
embodiments 1-4, any seeds of progeny of the above plants in
preferred embodiments 1-4, and cells from any of the above
plants in preferred embodiments 1-4 and progeny thereof.

[0239] In any of the foregoing preferred embodiments 1-5
or any other embodiments of the present invention, the
recombinant DNA construct (or suppression DNA construct)
preferably comprises at least a promoter that is functional in
a plant as a preferred regulatory sequence.

[0240] In any of the foregoing preferred embodiments 1-5
or any other embodiments of the present invention, the alter-
ation of at least one agronomic characteristic is either an
increase or decrease, preferably an increase.

[0241] In any of the foregoing preferred embodiments 1-5
orany other embodiments of the present invention, the at least
one greenness, yield, growth rate, biomass, fresh weight at
maturation, dry weight at maturation, fruit yield, seed yield,
total plant nitrogen content, fruit nitrogen content, seed nitro-
gen content, nitrogen content in a vegetative tissue, total plant
free amino acid content, fruit free amino acid content, seed
free amino acid content, free amino acid content in a vegeta-
tive tissue, total plant protein content, fruit protein content,
seed protein content, protein content in a vegetative tissue,
drought tolerance, nitrogen uptake, root lodging, root pen-
etration and harvest index.
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[0242] Greenness, harvest index, yield, biomass, resistance
to root lodging, improved root penetration are particularly
preferred agronomic characteristic for alteration. Further,
these agronomic characteristics preferably are increased rela-
tive to the control.

[0243] In any of the foregoing preferred embodiments 1-5
or any other embodiments of the present invention, the plant
preferably exhibits the alteration of at least one agronomic
characteristic irrespective of the for example water and nutri-
ent availability when compared to a control plant.

[0244] One of ordinary skill in the art is familiar with pro-
tocols for determining alteration in plant root architecture.
For example, alterations in root architecture can be deter-
mined by counting the nodal root numbers of the top 3 or 4
nodes of the greenhouse grown plants or the width of the root
band. Other measures of alterations in root architecture
include but are not limited to alterations in vigor, growth, size,
yield, biomass, improved root penetration or resistance to
root lodging when compared to a control or reference plant.
[0245] The Examples below describe some representative
protocols and techniques for detecting alterations in root
architecture.

[0246] Onecanalso evaluate alterations in root architecture
by the ability of the plant to maintain sufficient yield thresh-
olds in field testing under various environmental conditions
(e.g. nutrient over-abundance or limitation, water over-abun-
dance or limitation, exposure to insects or disease) by mea-
suring for substantially equivalent yield at those conditions
compared to normal nutrient or water conditions, or by mea-
suring for less yield drag under over-abundant or limiting
nutrient and water conditions compared to a control or refer-
ence plant.

[0247] Alterations in root architecture can also be mea-
sured by determining the resistance to root lodging of the
transgenic plants compared to reference or control plant.
Improved root penetration is an additional measure to deter-
mine alterations in root architecture.

[0248] One of ordinary skill in the art would readily recog-
nize a suitable control or reference plant to be utilized when
assessing or measuring an agronomic characteristic or phe-
notype of a transgenic plant in any embodiment of the present
invention in which a control or reference plant is utilized (e.g.,
compositions or methods as described herein). For example,
by way of non-limiting illustrations:

[0249] 1. Progeny of a transformed plant which is hemizy-
gous with respect to a recombinant DNA construct (or sup-
pression DNA construct), such that the progeny are segregat-
ing into plants either comprising or not comprising the
recombinant DNA construct (or suppression DNA construct):
the progeny comprising the recombinant DNA construct (or
suppression DNA construct) would be typically measured
relative to the progeny not comprising the recombinant DNA
construct (or suppression DNA construct) (i.e., the progeny
not comprising the recombinant DNA construct (or suppres-
sion DNA construct) is the control or reference plant).
[0250] 2.Introgressionofarecombinant DNA construct (or
suppression DNA construct) into an inbred line, such as in
maize, or into a variety, such as in soybean: the introgressed
line would typically be measured relative to the parent inbred
or variety line (i.e., the parent inbred or variety line is the
control or reference plant).

[0251] 3. Two hybrid lines, where the first hybrid line is
produced from two parent inbred lines, and the second hybrid
line is produced from the same two parent inbred lines except
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that one of the parent inbred lines contains a recombinant
DNA construct (or suppression DNA construct): the second
hybrid line would typically be measured relative to the first
hybrid line (i.e., the parent inbred or variety line is the control
or reference plant).

[0252] 4. A plant comprising a recombinant DNA construct
(or suppression DNA construct): the plant may be assessed or
measured relative to a control plant not comprising the
recombinant DNA construct (or suppression DNA construct)
but otherwise having a comparable genetic background to the
plant (e.g., sharing at least 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, or 100% sequence identity of nuclear
genetic material compared to the plant comprising the recom-
binant DNA construct (or suppression DNA construct)).
There are many laboratory-based techniques available for the
analysis, comparison and characterization of plant genetic
backgrounds; among these are Isozyme Electrophoresis,
Restriction Fragment Length Polymorphisms (RFLPs), Ran-
domly Amplified Polymorphic DNAs (RAPDs), Arbitrarily
Primed Polymerase Chain Reaction (AP-PCR), DNA Ampli-
fication Fingerprinting (DAF), Sequence Characterized
Amplified Regions (SCARs), Amplified Fragment Length
Polymorphisms (AFLP®s), and Simple Sequence Repeats
(SSRs) which are also referred to as Microsatellites.

[0253] Furthermore, one of ordinary skill in the art would
readily recognize that a suitable control or reference plant to
be utilized when assessing or measuring an agronomic char-
acteristic or phenotype of a transgenic plant would not
include a plant that had been previously selected, via
mutagenesis or transformation, for the desired agronomic
characteristic or phenotype.

[0254] Preferred Methods

[0255] Preferred methods include but are not limited to
methods for altering root architecture in a plant, methods for
evaluating alteration of root architecture in a plant, methods
for altering an agronomic characteristic in a plant, methods
for evaluating an alteration of an agronomic characteristic in
aplant, and methods for producing seed. Preferably, the plant
is a monocotyledonous or dicotyledonous plant, more pref-
erably, a maize or soybean plant, even more preferably a
maize plant. The plant may also be sunflower, sorghum,
canola, wheat, alfalfa, cotton, rice, barley or millet. The seed
is preferably a maize or soybean seed, more preferably a
maize seed, and even more preferably, a maize hybrid seed or
maize inbred seed.

[0256] Particularly preferred methods include but are not
limited to the following:

[0257] A method of altering root architecture of a plant,
comprising: (a) introducing into a regenerable plant cell a
recombinant DNA construct comprising a polynucleotide
operably linked to at least one regulatory sequence (prefer-
ably a promoter functional in a plant), wherein the polynucle-
otide encodes a polypeptide having an amino acid sequence
ofatleast 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%., 58%,
59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%,
69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%,
79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity, based on the Clustal V
method of alignment, when compared to SEQ ID NO: 13, 17,
19, or 21,

and (b) regenerating a transgenic plant from the regenerable
plant cell after step (a), wherein the transgenic plant com-
prises in its genome the recombinant DNA construct and
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exhibits in altered root architecture when compared to a con-
trol plant not comprising the recombinant DNA construct.
The method may further comprise (c) obtaining a progeny
plant derived from the transgenic plant.

[0258] A method of altering root architecture in a plant,
comprising: (a) introducing into a regenerable plant cell a
suppression DNA construct comprising at least one regula-
tory sequence (preferably a promoter functional in a plant)
operably linked to all or part of (i) a nucleic acid sequence
encoding a polypeptide having an amino acid sequence of at
least 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%,
59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%,
69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%., 78%,
79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity, based on the Clustal V
method of alignment, when compared to SEQ ID NO: 13, 17,
19, 0r 21 or (ii) a full complement of the nucleic acid sequence
of (a)(i); and (b) regenerating a transgenic plant from the
regenerable plant cell after step (a), wherein the transgenic
plant comprises in its genome the recombinant DNA con-
struct and exhibits an altered root architecture when com-
pared to a control plant not comprising the recombinant DNA
construct. The method may further comprise (¢) obtaining a
progeny plant derived from the transgenic plant.

[0259] A method of altering root architecture in a plant,
comprising: (a) introducing into a regenerable plant cell a
suppression DNA construct comprising at least one regula-
tory sequence (preferably a promoter functional in a plant)
operably linked to a region derived from all or part of a sense
strand or antisense strand of a target gene of interest, said
region having a nucleic acid sequence of at least 50%, 51%,
52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%,
62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%, 71%,
72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%,
82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity, based on the Clustal V method of align-
ment, when compared to said all or part of a sense strand or
antisense strand from which said region is derived, and
wherein said target gene of interest encodes a RT1 or RT1-
like protein; and (b) regenerating a transgenic plant from the
regenerable plant cell after step (a), wherein the transgenic
plant comprises in its genome the recombinant DNA con-
struct and exhibits an altered root architecture when com-
pared to a control plant not comprising the recombinant DNA
construct. The method may further comprise (¢) obtaining a
progeny plant derived from the transgenic plant.

[0260] A method of evaluating altered root architecture in a
plant, comprising (a) introducing into a regenerable plant cell
a recombinant DNA construct comprising a polynucleotide
operably linked to at least on regulatory sequence (preferably
apromoter functional in a plant), wherein the polynucleotide
encodes a polypeptide having an amino acid sequence of at
least 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%,
59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%,
69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%., 78%,
79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity, based on the Clustal V
method of alignment, when compared to SEQ ID NO: 13, 17,
19, or 21 (b) regenerating a transgenic plant from the regen-
erable plant cell after step (a), wherein the transgenic plant
comprises in its genome the recombinant DNA construct; and
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(c) evaluating the transgenic plant for altered root architecture
compared to a control plant not comprising the recombinant
DNA construct. The method may further comprise (d) obtain-
ing a progeny plant derived from the transgenic plant,
wherein the progeny plant comprises in its genome the
recombinant DNA construct; and (e) evaluating the progeny
plant for altered root architecture compared to a control plant
not comprising the recombinant DNA construct.

[0261] A method of evaluating altered root architecture in a
plant, comprising (a) introducing into a regenerable plant cell
a suppression DNA construct comprising at least one regula-
tory sequence (preferably a promoter functional in a plant)
operably linked to all or part of (i) a nucleic acid sequence
encoding a polypeptide having an amino acid sequence of at
least 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%,
59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%,
69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%., 78%,
79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity, based on the Clustal V
method of alignment, when compared to SEQ ID NO: 13, 17,
19, or 21, or (ii) a full complement of the nucleic acid
sequence of (a)(i); (b) regenerating a transgenic plant from
the regenerable plant cell after step (a), wherein the trans-
genic plant comprises in its genome the suppression DNA
construct; and (¢) evaluating the transgenic plant for altered
root architecture compared to a control plant not comprising
the suppression DNA construct. The method may further
comprise (d) obtaining a progeny plant derived from the
transgenic plant, wherein the progeny plant comprises in its
genome the suppression DNA construct; and (e) evaluating
the progeny plant for altered root architecture compared to a
control plant not comprising the suppression DNA construct.

[0262] A method of evaluating altered root architecture in a
plant, comprising (a) introducing into a regenerable plant cell
a suppression DNA construct comprising at least one regula-
tory sequence (preferably a promoter functional in a plant)
operably linked to a region derived from all or part of a sense
strand or antisense strand of a target gene of interest, said
region having a nucleic acid sequence of at least 50%, 51%,
52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%,
62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%, 71%,
72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%,
82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity, based on the Clustal V method of align-
ment, when compared to said all or part of a sense strand or
antisense strand from which said region is derived, and
wherein said target gene of interest encodes a RT1 or RT1-
like protein; (b) regenerating a transgenic plant from the
regenerable plant cell after step (a), wherein the transgenic
plant comprises in its genome the suppression DNA con-
struct; and (c) evaluating the transgenic plant for altered root
architecture compared to a control plant not comprising the
suppression DNA construct. The method may further com-
prise (d) obtaining a progeny plant derived from the trans-
genic plant, wherein the progeny plant comprises in its
genome the suppression DNA construct; and (e) evaluating
the progeny plant for altered root architecture compared to a
control plant not comprising the suppression DNA construct.
[0263] A method of evaluating altered root architecture in a
plant, comprising (a) introducing into a regenerable plant cell
a recombinant DNA construct comprising a polynucleotide
operably linked to at least one regulatory sequence (prefer-
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ably a promoter functional in a plant), wherein said poly-
nucleotide encodes a polypeptide having an amino acid
sequence of at least 50%, 51%, 52%, 53%, 54%, 55%, 56%,
57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%,
67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%,
77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, or 100% sequence identity, based on the
Clustal V method of alignment, when compared to SEQ ID
NO:13,17,19, or 21 (b) regenerating a transgenic plant from
the regenerable plant cell after step (a), wherein the trans-
genic plant comprises in its genome the recombinant DNA
construct; (c) obtaining a progeny plant derived from said
transgenic plant, wherein the progeny plant comprises in its
genome the recombinant DNA construct; and (d) evaluating
the progeny plant for altered root architecture compared to a
control plant not comprising the recombinant DNA construct.

[0264] A method of evaluating altered root architecture in a
plant, comprising (a) introducing into a regenerable plant cell
a suppression DNA construct comprising at least one regula-
tory sequence (preferably a promoter functional in a plant)
operably linked to all or part of (i) a nucleic acid sequence
encoding a polypeptide having an amino acid sequence of at
least 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%,
59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%,
69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%., 78%,
79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity, based on the Clustal V
method of alignment, when compared to SEQ ID NO: 13, 17,
19, or 21, or (ii) a full complement of the nucleic acid
sequence of (a)(i); (b) regenerating a transgenic plant from
the regenerable plant cell after step (a), wherein the trans-
genic plant comprises in its genome the suppression DNA
construct; (c) obtaining a progeny plant derived from said
transgenic plant, wherein the progeny plant comprises in its
genome the suppression DNA construct; and (e) evaluating
the progeny plant for altered root architecture compared to a
control plant not comprising the suppression DNA construct.

[0265] A method of evaluating altered root architecture in a
plant, comprising (a) introducing into a regenerable plant cell
a suppression DNA construct comprising at least one regula-
tory sequence (preferably a promoter functional in a plant)
operably linked to a region derived from all or part of a sense
strand or antisense strand of a target gene of interest, said
region having a nucleic acid sequence of at least 50%, 51%,
52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%,
62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%, 71%,
72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%,
82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity, based on the Clustal V method of align-
ment, when compared to said all or part of a sense strand or
antisense strand from which said region is derived, and
wherein said target gene of interest encodes a RT1 or RT1-
like protein; (b) regenerating a transgenic plant from the
regenerable plant cell after step (a), wherein the transgenic
plant comprises in its genome the suppression DNA con-
struct; (c¢) obtaining a progeny plant derived from the trans-
genic plant, wherein the progeny plant comprises in its
genome the suppression DNA construct; and (d) evaluating
the progeny plant for altered root architecture compared to a
control plant not comprising the recombinant DNA construct.
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[0266] A method of evaluating an alteration of an agro-
nomic characteristic in a plant, comprising (a) introducing
into a regenerable plant cell a recombinant DNA construct
comprising a polynucleotide operably linked to at least on
regulatory sequence (preferably a promoter functional in a
plant), wherein said polynucleotide encodes a polypeptide
having an amino acid sequence of at least 50%, 51%, 52%,
53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%,
63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%,
73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence
identity, based on the Clustal V method of alignment, when
compared to SEQ IDNO: 13, 17,19, or 21 (b) regenerating a
transgenic plant from the regenerable plant cell after step (a),
wherein the transgenic plant comprises in its genome said
recombinant DNA construct; and (¢) determining whether the
transgenic plant exhibits an alteration in at least one agro-
nomic characteristic when compared to a control plant not
comprising the recombinant DNA construct. The method
may further comprise (d) obtaining a progeny plant derived
from the transgenic plant, wherein the progeny plant com-
prises in its genome the recombinant DNA construct; and (e)
determining whether the progeny plant exhibits an alteration
in at least one agronomic characteristic when compared to a
control plant not comprising the recombinant DNA construct.

[0267] A method of evaluating an alteration of an agro-
nomic characteristic in a plant, comprising (a) introducing
into a regenerable plant cell a suppression DNA construct
comprising at least one regulatory sequence (preferably a
promoter functional in a plant) operably linked to all or part of
(1) a nucleic acid sequence encoding a polypeptide having an
amino acid sequence of at least 50%, 51%, 52%, 53%, 54%,
55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%,
65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%,
75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, or 100% sequence identity,
based on the Clustal V method of alignment, when compared
to SEQ ID NO: 13,16, 17, or 19, or (ii) a full complement of
the nucleic acid sequence of (i); (b) regenerating a transgenic
plant from the regenerable plant cell after step (a), wherein the
transgenic plant comprises in its genome the suppression
DNA construct; and (c) determining whether the transgenic
plant exhibits an alteration in at least one agronomic charac-
teristic when compared to a control plant not comprising the
suppression DNA construct. The method may further com-
prise (d) obtaining a progeny plant derived from the trans-
genic plant, wherein the progeny plant comprises in its
genome the suppression DNA construct; and (e) determining
whether the progeny plant exhibits an alteration in at least one
agronomic characteristic when compared to a control plant
not comprising the suppression DNA construct.

[0268] A method of evaluating alteration of an agronomic
characteristic in a plant, comprising (a) introducing into a
regenerable plant cell a suppression DNA construct compris-
ing at least one regulatory sequence (preferably a promoter
functional in a plant) operably linked to a region derived from
all or part of a sense strand or antisense strand of a target gene
of interest, said region having a nucleic acid sequence of at
least 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%,
59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%,
69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%., 78%,
79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
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89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity, based on the Clustal V
method of alignment, when compared to said all or part of a
sense strand or antisense strand from which said region is
derived, and wherein said target gene of interest encodes RT1
protein; (b) regenerating a transgenic plant from the regener-
able plant cell after step (a), wherein the transgenic plant
comprises in its genome the suppression DNA construct; and
(c) determining whether the transgenic plant exhibits an alter-
ation in at least one agronomic characteristic when compared
to a control plant not comprising the suppression DNA con-
struct. The method may further comprise (d) obtaining a
progeny plant derived from the transgenic plant, wherein the
progeny plant comprises in its genome the suppression DNA
construct; and (e) determining whether the progeny plant
exhibits an alteration in at least one agronomic characteristic
when compared to a control plant not comprising the suppres-
sion DNA construct.

[0269] A method of evaluating an alteration of an agro-
nomic characteristic in a plant, comprising (a) introducing
into a regenerable plant cell a recombinant DNA construct
comprising a polynucleotide operably linked to at least one
regulatory sequence (preferably a promoter functional in a
plant), wherein said polynucleotide encodes a polypeptide
having an amino acid sequence of at least 50%, 51%, 52%,
53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%,
63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%,
73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence
identity, based on the Clustal V method of alignment, when
compared to SEQ IDNO: 13, 16, 17, or 19 (b) regenerating a
transgenic plant from the regenerable plant cell after step (a),
wherein the transgenic plant comprises in its genome said
recombinant DNA construct; (¢) obtaining a progeny plant
derived from said transgenic plant, wherein the progeny plant
comprises in its genome the recombinant DNA construct; and
(d) determining whether the progeny plant exhibits an alter-
ation in at least one agronomic characteristic when compared
to a control plant not comprising the recombinant DNA con-
struct.

[0270] A method of evaluating an alteration of an agro-
nomic characteristic in a plant, comprising (a) introducing
into a regenerable plant cell a suppression DNA construct
comprising at least one regulatory sequence (preferably a
promoter functional in a plant) operably linked to all or part of
(1) a nucleic acid sequence encoding a polypeptide having an
amino acid sequence of at least 50%, 51%, 52%, 53%, 54%,
55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%,
65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%,
75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, or 100% sequence identity,
based on the Clustal V method of alignment, when compared
to SEQ ID NO: 13, 17, 19, or 21 or (ii) a full complement of
the nucleic acid sequence of (i); (b) regenerating a transgenic
plant from the regenerable plant cell after step (a), wherein the
transgenic plant comprises in its genome the suppression
DNA construct; (¢) obtaining a progeny plant derived from
said transgenic plant, wherein the progeny plant comprises in
its genome the suppression DNA construct; and (d) determin-
ing whether the progeny plant exhibits an alteration in at least
one agronomic characteristic when compared to a control
plant not comprising the recombinant DNA construct.
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[0271] A method of evaluating an alteration of an agro-
nomic characteristic in a plant, comprising (a) introducing
into a regenerable plant cell a suppression DNA construct
comprising at least one regulatory sequence (preferably a
promoter functional in a plant) operably linked to a region
derived from all or part of a sense strand or antisense strand of
a target gene of interest, said region having a nucleic acid
sequence of at least 50%, 51%, 52%, 53%, 54%, 55%, 56%,
57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%,
67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%,
77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, or 100% sequence identity, based on the
Clustal V method of alignment, when compared to said all or
part of a sense strand or antisense strand from which said
region is derived, and wherein said target gene of interest
encodes a RT1 protein; (b) regenerating a transgenic plant
from the regenerable plant cell after step (a), wherein the
transgenic plant comprises in its genome the suppression
DNA construct; (c) obtaining a progeny plant derived from
said transgenic plant, wherein the progeny plant comprises in
its genome the suppression DNA construct; and (d) determin-
ing whether the progeny plant exhibits an alteration in at least
one agronomic characteristic when compared to a control
plant not comprising the suppression DNA construct.

[0272] A method of producing seed (preferably seed that
can be sold as a product offering with altered root architec-
ture) comprising any of the preceding preferred methods, and
further comprising obtaining seeds from said progeny plant,
wherein said seeds comprise in their genome said recombi-
nant DNA construct (or suppression DNA construct).

[0273] In any of the preceding preferred methods, in said
introducing step said regenerable plant cell preferably com-
prises a callus cell (preferably embryogenic), a gametic cell,
a meristematic cell, or a cell of an immature embryo. The
regenerable plant cells are preferably from an inbred maize
plant.

[0274] In any of the preceding preferred methods or any
other embodiments of methods of the present invention, said
regenerating step preferably comprises: (i) culturing said
transformed plant cells in a media comprising an embryo-
genic promoting hormone until callus organization is
observed,; (ii) transferring said transformed plant cells of step
(1) to a first media which includes a tissue organization pro-
moting hormone; and (iii) subculturing said transformed
plant cells after step (ii) onto a second media, to allow for
shoot elongation, root development or both.

[0275] The introduction of recombinant DNA constructs of
the present invention into plants may be carried out by any
suitable technique, including and not limited to direct DNA
uptake, chemical treatment, electroporation, microinjection,
cell fusion, infection, vector mediated DNA transfer, bom-
bardment, or Agrobacterium mediated transformation.
[0276] In any of the preceding preferred methods or any
other embodiments of methods of the present invention, the at
least one agronomic characteristic is preferably selected from
the group consisting of greenness, yield, growth rate, biom-
ass, fresh weight at maturation, dry weight at maturation, fruit
yield, seed yield, total plant nitrogen content, fruit nitrogen
content, seed nitrogen content, nitrogen content in a vegeta-
tive tissue, total plant free amino acid content, fruit free amino
acid content, seed free amino acid content, free amino acid
content in a vegetative tissue, total plant protein content, fruit
protein content, seed protein content, protein content in a
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vegetative tissue, drought tolerance, nitrogen uptake, root
lodging, stalk lodging, plant height, ear length, and harvest
index; with greenness, yield, biomass, improved root penetra-
tion or resistance to root lodging being a particularly pre-
ferred agronomic characteristic for alteration (preferably an
increase).

[0277] In any of the preceding preferred methods or any
other embodiments of methods of the present invention, the
plant preferably exhibits the alteration of at least one agro-
nomic characteristic irrespective of the environmental condi-
tions when compared to a control plant (e.g., water, nutrient
availability, insect or disease),

[0278] The introduction of recombinant DNA constructs of
the present invention into plants may be carried out by any
suitable technique, including and not limited to direct DNA
uptake, chemical treatment, electroporation, microinjection,
cell fusion, infection, vector mediated DNA transfer, bom-
bardment, or Agrobacterium mediated transformation.

[0279] Preferred techniques are set forth below in the
Examples.
[0280] Other preferred methods for transforming dicots,

primarily by use of Agrobacterium tumefaciens, and obtain-
ing transgenic plants include those published for cotton (U.S.
Pat. No. 5,004,863, U.S. Pat. No. 5,159,135, U.S. Pat. No.
5,518,908); soybean (U.S. Pat. No. 5,569,834, U.S. Pat. No.
5,416,011, McCabe et. al., Bio/Technology 6:923 (1988),
Christou et al., Plant Physiol. 87:671 674 (1988)); Brassica
(U.S. Pat. No. 5,463,174); peanut (Cheng et al., Plant Cell
Rep. 15:653 657 (1996), McKently et al., Plant Cell Rep.
14:699 703 (1995)); papaya; and pea (Grant et al., Plant Cell
Rep. 15:254 258, (1995)).

[0281] Transformation of monocotyledons using elec-
troporation, particle bombardment, and Agrobacterium have
also been reported and are included as preferred methods, for
example, transformation and plant regeneration as achieved
in asparagus (Bytebier et al., Proc. Natl. Acad. Sci. U.S.A.
84:5354, (1987)); barley (Wan and Lemaux, Plant Physiol.
104:37 (1994)); Zea mays (Rhodes et al., Science 240:204
(1988), Gordon-Kamm et al., Plant Cell 2:603 618 (1990),
Fromm et al., Bio/Technology 8:833 (1990), Koziel et al.,
Bio/Technology 11:194, (1993), Armstrong et al., Crop Sci-
ence 35:550-557 (1995)); oat (Somers et al., Bio/Technology
10:1589 (1992)); orchard grass (Horn et al., Plant Cell Rep.
7:469 (1988)); rice (Toriyama et al., Theor. Appl. Genet.
205:34, (1986); Part et al., Plant Mol. Biol. 32:1135 1148,
(1996); Abedinia et al., Aust. J. Plant Physiol. 24:133 141
(1997); Zhang and Wu, Theor. Appl. Genet. 76:835 (1988);
Zhang et al., Plant Cell Rep. 7:379, (1988); Battraw and Hall,
Plant Sci. 86:191 202 (1992); Christou et al., Bio/Technology
9:957 (1991)); rye (De la Pena et al., Nature 325:274 (1987));
sugarcane (Bower and Birch, Plant J. 2:409 (1992)); tall
fescue (Wang et al., Bio/Technology 10:691 (1992)), and
wheat (Vasil et al., Bio/Technology 10:667 (1992); U.S. Pat.
No. 5,631,152).

[0282] There are a variety of methods for the regeneration
of plants from plant tissue. The particular method of regen-
eration will depend on the starting plant tissue and the par-
ticular plant species to be regenerated.

[0283] The regeneration, development, and cultivation of
plants from single plant protoplast transformants or from
various transformed explants is well known in the art (Weiss-
bach and Weissbach, In: Methods for Plant Molecular Biol-
ogy, (Eds.), Academic Press, Inc. San Diego, Calif., (1988)).
This regeneration and growth process typically includes the
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steps of selection of transformed cells, culturing those indi-
vidualized cells through the usual stages of embryonic devel-
opment through the rooted plantlet stage. Transgenic
embryos and seeds are similarly regenerated. The resulting
transgenic rooted shoots are thereafter planted in an appro-
priate plant growth medium such as soil.

[0284] The development or regeneration of plants contain-
ing the foreign, exogenous isolated nucleic acid fragment that
encodes a protein of interest is well known in the art. Prefer-
ably, the regenerated plants are self-pollinated to provide
homozygous transgenic plants. Otherwise, pollen obtained
from the regenerated plants is crossed to seed-grown plants of
agronomically important lines. Conversely, pollen from
plants ofthese important lines is used to pollinate regenerated
plants. A transgenic plant of the present invention containing
a desired polypeptide is cultivated using methods well known
to one skilled in the art.

EXAMPLES

[0285] The present invention is further illustrated in the
following Examples, in which parts and percentages are by
weight and degrees are Celsius, unless otherwise stated. It
should be understood that these Examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only. From the above discussion and these
Examples, one skilled in the art can ascertain the essential
characteristics of this invention, and without departing from
the spirit and scope thereof, can make various changes and
modifications of the invention to adapt it to various usages
and conditions. Thus, various modifications of the invention
in addition to those shown and described herein will be appar-
ent to those skilled in the art from the foregoing description.
Such modifications are also intended to fall within the scope
of the appended claims.

Example 1

Analysis of the rt1 Phenotype, Root Lodging and
Root Penetration

[0286] The phenotype of rt] homozygote plants is variable
and depending on the growing conditions. As shown in FIG.
20 a-c, rtl plants grown in the field have a very strong deple-
tion of the root system and show a remarkably root lodging
phenotype, while the same plants grown in greenhouse or
hydroponic conditions show only a moderate alteration in
root architecture. When rtl plants are grown in the green-
house using hard soil collected from the field, they still show
a reduction in the root system (FIG. 20c¢), indicating that the
rtl locus is necessary for the penetration of the crown roots in
the soil and the interaction of the roots with the soil. rtl
mutants are unable to push through hard soils.

[0287] Resistance to root lodging can be measured follow-
ing mechanical perturbances under a variety of field condi-
tions, such as vertical root pulling resistance (Beck et al.
(1987); Crop Sci. 27:356-358), mechanized push (Kato et al.
(1999) Maydica 44, 167-174) or a portable electronic design
described by Fouere (Fouere et al. (1995), Agronomy J. 87:
1010-1024.

[0288] The design consists of a portable electronic device
that measures horizontal pushing resistance on individual
plants. The apparatus simultaneously records the angle of
inclination and the resistance torque of the plant during an
artificial pushing test. The device consists of a support, a force
sensor, an angle sensor, and a control head. Data logging is
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possible by using a microprocessor-based system. Data may
be transferred to a computer using an RS232 serial transfer
protocol. The time required for the test in field conditions is
approximately 1 min per plant. Preliminary results obtained
on 14 maize genotypes grown in three field environments
showed that genotypes susceptible to root lodging were char-
acterized by low average values of their maximum resistance
torque.

[0289] Root penetration into the soil can be measured, for
example, by comparing seedling emergence and/or plant
growth of RT1 transgenic and wild type plants on various soil
types, e.g. tilled versus untilled soil. Untilled soils have
higher resistance to root penetration and therefore reduce
seedling emergence and subsequent plant growth. Soil types
can be measured for example by using a cone penetrometer,
measuring the tip resistance, sleeve friction and/or pore water
pressure. The measurements can be made at different stages
during plant growth and the difference in the rate of root
penetration into the soil between a RT1 transgenic line and a
nontransgenic (wild type) line can be recorded.

Example 2
Map-Based Cloning of RT1

[0290] The genetic data derived from the MaizeGDB
(Maize Genetics and Genomics Database) showed that the rt1
mutant maps on chromosome 3 bin 04 of corn. Based on this
information we retrieved from the public database several
SSR primers and used them to genotype 88 rt1 plants derived
from an F2 cross between the original rtl line (unknown
background, Jenkins M T, 1930) and the inbred line B73.
Homozygous rtl/rtl plants were scored as lodged plants
when grown in the field for 30 days or more. DNA was
extracted from those plants using standard molecular biology
procedures. The public PCR-based DNA SSR marker
UMC1908 (MaizeGDB) was found at 1.7 cM from the rtl
locus (3 recombinations on 88 individuals).

[0291] In order to fine map the rtl mutation, two mapping
populations and their corresponding corn seeds, segregating
for the rtl gene, were utilized. The first mapping populations
consisted of 1500 BC2S1 plants derived by selfing a cross
between a rtl plant, derived from the above mentioned F2
population segregating for the rtl locus, and the inbred line
B73 (segregation ration 3:1). The second mapping popula-
tions consisted of 520 plants derived by backcrossing the
above mentioned cross with the rtl plant, parent of the cross
(segregation ration 1:1).

[0292] To obtain plants that carry recombination near the
rt] locus, two sequence-based DNA markers, from the
DuPont proprietary sequences of known map position were
used.

[0293] Primers MZA8757-F81 (SEQ ID NO:1) and
MZA8757-R593 (SEQ ID NO:2) were used to amplify and
sequence the Mza8757 marker locus carrying a SNP A/C
between the rtl parent and the B73 parent.

[0294] Primers MZA15417-F132 (SEQ ID NO:3) and
MZA15417-R607 (SEQ ID NO:4) were used to amplify and
sequence the Mza 5417 marker locus carrying a SNP A/G
between the rtl parent and the B73 parent. Both markers
reside on a physical BAC contig named 306 (Dupont Geno-
mix database).

[0295] Only 62 plants showing a crossing over event
between the two flanking markers (homozygotes at one
marker and heterozygotes at the other marker) were kept and
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selfed. The progeny of those plants was subsequently
screened for the phenotype in order to confirm the position of
the rtl gene relatively to the flanking markers.

[0296] New CAPS (Cleaved Amplified Polymorphic Site)
markers were designed using available physically placed
MZA sequences and BAC-end sequences of the BACs con-
stituting the region of contig 306 surrounded by markers Mza
15417 (left side) and Mza 8757 (right side).

[0297] CAPS primers were used in a PCR reaction contain-
ing 25 ng of DNA. CAPS marker amplifications were per-
formed ina 25 ul PCR reaction using the Qiagen HotStart mix
and 25 ng DNA. The thermal cycle conditions were: 95° C. 15
min (1 cycle), 94° C. 45 sec, 56° C. 45 sec, 72° C. 45 sec, (35
cycles) 72° C. 7 min.

[0298] 3 ul of the amplification product were used for a
restriction digest (total volume of 15 ul) with the appropriate
restriction enzyme. Restriction reaction was carried out at the
appropriate temperature for one hour. Restricted amplifica-
tion products were examined on 3% agarose gels.

[0299] CAPS marker b0541 (b0541 forward primer, SEQ
ID NO:5 and b0541 reverse primer, SEQ ID NO:6) was
designed based on the BAC-end sequence of clone BAC
b0541.c13. This primer set amplifies a region of 250 bp,
showing polymorphism between B73 and rtl following
restriction with the 6-cutter enzyme EcoRI.

[0300] CAPS marker b0461 (b0461 forward primer, SEQ
ID NO:7 and b0461 reverse primer, SEQ ID NO:8): was
designed based on the BAC-end sequence of clone BAC
b0461.g10. This primer set amplifies a region ofabout 350 bp,
showing polymorphism between B73 and rtl following
restriction with the 6-cutter enzyme Ncol.

[0301] By screening the 62 previously obtained recombi-
nants with CAPS b0541, only 3 recombination breakpoints
were found, while 2 recombinants were found on the other
side, using the CAPS b0461.

[0302] BACDb0541.c13 and BAC b0461.g10 and are public
BAC clones for which the available fingerprinting data show
overlap.

Example 3
Identification of the RT1 Gene

[0303] Inordertoidentify the RT1 gene that was mapped to
the region comprising the two overlapping BAC clones, BAC
b0541.c13 was sequenced. BAC DNA was nebulized using
high-pressure nitrogen gas as described in Roe et al. 1996
(Roe et al. (1996) “DNA isolation and Sequencing” John
Wiley and Sons, New York).

[0304] The estimated 165 Kb of sequence of BAC b0541.
c13 was searched for the presence of open reading frames,
and 4 regions, showing similarities to genes based on predic-
tion models performed by FGENESH (Softberry, Inc. Mount
Kisco, N.Y., USA) were identified.

[0305] In particular, one candidate gene showing homol-
ogy to a “putative Ethylene Responsive Protein” was consid-
ered for further evaluation. The sequence of the gene derived
from BAC b0541.c 3 (B73 genotype) is shown SEQ ID NO:9
(RT1 ethylene responsive gene 7800 bp) and in FIG. 1 Total
RNA was extracted from developing maize roots from the
B73 line and the rtl line using a TRiazol® Reagent obtained
from Life Technologies Inc., Rockville, Md., 20849
(GIBCO-BRL) that contains phenol and guanidine thiocyan-
ate. RT-PCR was performed with cDNA that was synthesized
with Superscript III (Invitrogen, Carlsbad, Calif.) reverse
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transcriptase from 1 pg DNase treated total RNA. PCR was
performed in a Perkin Elmer 9700 thermocycler using the
GC-2 Advantage kit (BD Biosciences) and a PCR program of
94° C. for 3 min, followed by 27 cycles of 94° C. for 30 sec,
58¢ C. for 30 sec, 68° C. for 1 min, and a final step of 68° C.
for 3 min. Primers designed based on the genomic sequence
described in FIG. 1, SEQ ID NO:9 and specific to the 5' and
3'end of RT1 (RT1 3006F (SEQ ID NO:10) and RT17631R
(SEQ ID NO:11), respectively, were used in the PCR reac-
tion. Only the B73 wild type line generated a PCR product,
indicating that the rt1 line is missing the RT1 mRNA, con-
firming that the lack of the RT1 transcript is responsible for
the rt1 phenotype. The PCR product was cloned into the
pPCR®II-Topo® nt vector (Invitrogen™) and sequenced to
confirm identity. The B73 ¢cDNA of RT1 is shown in SEQ ID
NO:12. The RT1 amino acid sequence encoded by nucle-
otides 50 through 1382 (Stop codon) of SEQ ID NO:12 is
shown in SEQ ID NO:13.

Example 4
Cloning the RT1 ¢cDNA

[0306] Total RNA can be extracted from developing maize
using a TRiazol® Reagent obtained from Life Technologies
Inc., Rockville, Md., 20849 (GIBCO-BRL) that contains
phenol and guanidine thiocyanate. Poly A mRNA can be
purified from total RNA with mRNA Purification kits
obtained from Amersham Pharmacia Biotech Inc., Piscat-
away, N.J., 08855, which consists of oligo (dT)-cellulose spin
columns. To make the cDNA library, 5.5 ug of polyA RNA
can be used for cDNA synthesis kits, which can be obtained
from Stratagene, La Jolla, Calif., 92037. Superscript®
reverse transcriptase can be obtained from Life Technologies
Inc., Rockville, Md., 20849 (GIBCO-BRL). BRL ¢cDNA Size
Fraction Columns (GIBCO-BRL) can be used to fractionate
the cDNA by size, fractions can be precipitated, resuspended
and ligated with 1 ug of the Uni-ZAP XR vector. After liga-
tion it can be packaged in Gigapack III Gold® packaging
extract obtained from Stratagene, La Jolla, Calif., 92037. The
unamplified library titer can be estimated. An appropriate
amount can be used for amplification purposes to produce
amplified cDNA.

[0307] Screening for the RT1 ¢cDNA follows standard pro-
tocols well known to those skilled in the art (Ausubel et al.
1993, “Current Protocols in Molecular Biology” John Wiley
& Sons, USA, or Sambrook et al. 1989. Molecular Cloning: A
Laboratory Manual. Cold Spring Harbor Laboratory Press).
Briefly, 1.5x10° phage clones can be plated, then transferred
to nylon membranes, which then will be subjected to hybrid-
ization with radioactively labeled RT1 probe. Positives are
isolated and examined for their identity as RT1 c¢DNAs
through PCR with RT1-specific primers. The longest cDNA
clones that give positive results from the PCR reaction are
isolated and sequenced.

Example 5
Ethylene Induction of the RT1 Gene

[0308] Promotor analysis of the RT1 gene via the PLACE
database (Higo et al. (1999) Nucleic Acids Res. 27, 297-300)
revealed two ERELEE4 ecthylene response element
(TTTGAATTT and TTTGAAAT) motives. In order to deter-
mine if the RT1 gene is induced by Ethylene treatment, B73
seedlings were germinated in paper rolls for 11 d in a phyto-
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chamber at a 60% humidity, at 28° C., under a 16 h light, 8 h
dark regime, then transferred to a 1.5x10~* M Ethephon solu-
tion (Sigma Aldrich). Control plants were grown in distilled
water. RNA was isolated from primary roots after 0, 1, 2.5 and
4 hours of Ethephon exposure and from control plants at the
same time points. PCR reactions were performed with RT1
specific oligonucleotide primers (4405F, SEQ ID NO:14 and
etrdRnew, SEQ ID NO:15). Histone 2A (Genebank
AABO04687) was used as control. FIG. 2 shows the induction
of'the RT1 gene at 2.5 hrs of treatment.

Example 6
Genetic Confirmation of the RT1 Gene

[0309] The genetic confirmation that the RT1 isolated
nucleic acid fragment encodes the polypeptide responsible
for altering root structure can be accomplished by transform-
ing rtl mutants with the isolated RT1 cloned sequence.
[0310] RT1 homologs from other crop species can also be
tested in this system by obtaining full-gene sequences, liga-
tion to an appropriate promoter, such as the RT1 promoter and
complementing the maize rtl mutant.

[0311] In order to confirm possible tissue-specific expres-
sion of the RT1 gene, the presence of the RT1 transcript in
various tissues can be analyzed by RNA blot analysis and in
situ hybridization.

[0312] One method for transforming DNA into cells of
higher plants that is available to those skilled in the art is
high-velocity ballistic bombardment using metal particles
coated with the nucleic acid constructs of interest (see Klein
et al. Nature (1987) (London) 327:70-73, and see U.S. Pat.
No. 4,945,050). A Biolistic PDS-1000/He (BioRAD Labora-
tories, Hercules, Calif.) can be used for these complementa-
tion experiments. The particle bombardment technique can
beused to transform the RT1 mutant with the cloned RT1 wild
type sequence [nucleotides 50 through 1382 (Stop) of SEQ
1D NO:12], encoding a functional RT1 protein.

[0313] The bacterial hygromycin B phosphotransferase
(Hpt II) gene from Streptomyces hygroscopicus that confers
resistance to the antibiotic hygromycin can be used as the
selectable marker for the maize transformation. In the vector,
pML18, the Hpt II gene can be engineered with the 35S
promoter from Cauliflower Mosaic Virus and the termination
and polyadenylation signals from the octopine synthase gene
of Agrobacterium tumefaciens. pML18 was described in WO
97/47731, which was published on Dec. 18, 1997, the disclo-
sure of which is hereby incorporated by reference.

[0314] Embryogenic maize callus cultures derived serve as
source material for transformation experiments. This material
can be generated by germinating sterile maize seeds on a
callus initiation media (MS salts, Nitsch and Nitsch vitamins,
1.0 mg/1 2,4-D and 10 uM AgNO;) in the dark at 27-28° C.
Embryogenic callus proliferating from the scutellum of the
embryos is then transferred to CM media (N6 salts, Nitsch
and Nitsch vitamins, 1 mg/l 2,4-D, Chu et al., 1985, Sci.
Sinica 18: 659-668). Callus cultures are maintained on CM by
routine sub-culture at two week intervals and used for trans-
formation within 10 weeks of initiation.

[0315] Callus can be prepared for transformation by sub-
culturing 0.5-1.0 mm pieces approximately 1 mm apart,
arranged in a circular area of about 4 cm in diameter, in the
center of a circle of Whatman #541 paper placed on CM
media. The plates with callus are incubated in the dark at
27-28° C. for 3-5 days. Prior to bombardment, the filters with
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callus are transferred to CM supplemented with 0.25 M man-
nitol and 0.25 M sorbitol for 3 hr in the dark. The petri dish
lids are then left ajar for 20-45 minutes in a sterile hood to
allow moisture on tissue to dissipate.

[0316] Each genomic DNA fragment is co-precipitated
with pML18 containing the selectable marker for maize
transformation onto the surface of gold particles. To accom-
plish this, a total of 10 pg of DNA at a 2:1 ratio of trait:
selectable marker DNAs are added to 50 pl aliquot of gold
particles that are resuspended at a concentration of 60 mg
ml~. Calcium chloride (50 pl of a 2.5 M solution) and sper-
midine (20 ul of a 0.1 M solution) are then added to the
gold-DNA suspension as the tube was vortexed for 3 min. The
gold particles are centrifuged in a microfuge for 1 sec and the
supernatant removed. The gold particles are then washed
twice with 1 ml of absolute ethanol and then resuspended in
50 ml of absolute ethanol and sonicated (bath sonicator) for
one second to disperse the gold particles. The gold suspension
is incubated at —=70° C. for five minutes and sonicated (bath
sonicator) if needed to disperse the particles. Six ul of the
DNA-coated gold particles are then loaded onto mylar mac-
rocarrier disks and the ethanol is allowed to evaporate.
[0317] Atthe end of the drying period, a petri dish contain-
ing the tissue is placed in the chamber of the PDS-1000/He.
The air in the chamber is then evacuated to a vacuum of 28-29
inches Hg. The macrocarrier is accelerated with a helium
shock wave using a rupture membrane that bursts when the
He pressure in the shock tube reaches 1080-1100 psi. The
tissue is placed approximately 8 cm from the stopping screen
and the callus was bombarded two times. Two to four plates of
tissue are bombarded in this way with the DNA-coated gold
particles. Following bombardment, the callus tissue is trans-
ferred to CM media without supplemental sorbitol or manni-
tol.

[0318] Within 3-5 days after bombardment the callus tissue
is transferred to SM media (CM medium containing 50 mg/1
hygromycin). To accomplish this, callus tissue is transferred
from plates to sterile 50 ml conical tubes and weighed. Mol-
tentop-agar at 40° C. is added using 2.5 ml of top agar/100 mg
ofcallus. Callus clumps are broken into fragments ofless than
2 mm diameter by repeated dispensing through a 10 ml
pipette. Three ml aliquots of the callus suspension are plated
onto fresh SM media and the plates are incubated in the dark
for 4 weeks at 27-28° C. After 4 weeks, transgenic callus
events are identified, transferred to fresh SM plates and grown
for an additional 2 weeks in the dark at 27-28° C.

[0319] Growing callus can then be transferred to RM1
media (MS salts, Nitsch and Nitsch vitamins, 2% sucrose, 3%
sorbitol, 0.4% gelrite +50 ppm hyg B) for 2 weeks in the dark
at 25° C. After 2 weeks the callus can be transferred to RM2
media (MS salts, Nitsch and Nitsch vitamins, 3% sucrose,
0.4% gelrite+50 ppm hyg B) and placed under cool white
light (~40 um~2s~!) with a 12 hr photoperiod at 25° C. and
30-40% humidity. After 2-4 weeks in the light, callus can
begin to organize, and form shoots. Shoots can be removed
from surrounding callus/media and gently transferred to RM3
media (Y¥2xMS salts, Nitsch and Nitsch vitamins, 1%
sucrose+50 ppm hygromycin B) in phytatrays (Sigma
Chemical Co., St. Louis, Mo.) and incubation can be contin-
ued using the same conditions as described in the previous
step.

[0320] Plants can then be transferred from RM3 to 4" pots
containing Metro mix 350 after 2-3 weeks, when sufficient
root and shoot growth has occurred. The seed obtained from
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the transgenic plants can be examined for genetic comple-
mentation of the RT1 mutation with the wild-type genomic
DNA containing the RT1 gene.

Example 7

Characterization of cDNA Clones Encoding RT1
Homologs

[0321] The BLASTX search using the EST sequences from
clones listed in Table 1 revealed similarity ofthe polypeptides
encoded by the ORF to proteins from rice and Arabidopsis.
The nucleotide sequence encoding the closest polypeptide
RT1 homolog from rice is shown in SEQ ID NO:16 and the
corresponding amino acid sequence is set forth in NCBI
General Identifier No: 115434026, SEQ ID NO:17). The
nucleotide sequence encoding the closest polypeptide RT1
homolog from Arabidopsis is shown in SEQ ID NO:18 and
the corresponding amino acid sequence is set forth in NCBI
General Identifier No: 15217667, SEQ 1D NO:19). The pro-
teins from rice and Arabidopsis can be localized to
0501201600 (TIGR) and At1g27660 (TAIR), respectively.

[0322] Shown in Table 1 and 2 are the literature and patent
BLAST results, respectively, for individual ESTs (“EST”),
the sequences of the entire ¢cDNA inserts comprising the
indicated ¢cDNA clones (“FIS”), the sequences of contigs
assembled from two or more ESTs (“Contig”), sequences of
contigs assembled from an FIS and one or more ESTs (“Con-
tig*”), or sequences encoding an entire protein derived from
an FIS, a contig, or an FIS and P(“CGS”). Also shown are the
percent identities for sequences encoding RT1 and homologs
thereof.

TABLE 1

BLAST Results (Literature) and Percent Identity
for Sequences Encoding RT1 and homologs thereof.

Sequence
B73-RT1 B73-RT1
(SEQID NO:12) (SEQIDNO: 13)
Status cgs protein
BLAST pLOG Score to SEQ ID 49 N/A!
NO: 16)
BLAST pLOG Score to NCBIGI 37 N/A
No: 15217667 (SEQ ID NO: 18)
% identity to NCBI GI No: N/A 39.7
115434026 (SEQ ID NO: 17)
% identity to NCBI GI No: N/A 26.0

15217667 (SEQ ID NO: 19)

IN/A = non-applicable.

[0323] The BLASTX searchusingthe Maize RT1 sequence
(SEQ ID NO:12) revealed similarity to polypeptides homolo-
gous to RT1 from Oryza sativa (GI No. 115434026, SEQ ID
NO:17) and to Arabidopsis thaliana (GI No. 15217667 SEQ
ID NO:19) Shown in Table 1 and 2 are the BLAST results for
individual ESTs (“EST”), the sequences of the entire cDNA
inserts comprising the indicated cDNA clones (“FIS™), the
sequences of contigs assembled from two or more EST, FIS or
PCR sequences (“Contig”), or sequences encoding an entire
or functional protein derived from an FIS or a contig
(“CGS”):
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TABLE 3
BLAST Results (patent) for Sequences Encoding
Polypeptides Homologous to RT1.

Blast

pLog %
Sequence Status  Reference Score  identity
B73-RT1 CGS SEQ ID NO: 564 in 38 29.3
(SEQID NO: 13) W02004031349-a2

[0324] Sequence alignments and percent identity calcula-
tions were performed using the Megalign program of the
LASERGENE bioinformatics computing suite (DNASTAR
Inc., Madison, Wis.). Multiple alignment of the sequences
was performed using the Clustal method of alignment (Hig-
gins and Sharp (1989) CABIOS. 5:151-153) with the default
parameters (GAP PENALTY=10, GAP LENGTH PEN-
ALTY=10). Default parameters for pairwise alignments
using the Clustal method were KTUPLE 1, GAP PEN-
ALTY=3, WINDOW=5 and DIAGONALS SAVED=5.
[0325] An additional maize RT1 homolog was found in the
DuPont proprietary database. Maize clone cfp7n.pk6.13
(SEQ ID NO:20 encodes an RT1-like protein (SEQ ID
NO:21) that has 47.2% identity to the B73 RT1 protein (SEQ
ID NO:13) based on the Clustal method of alignment. An
alignment of the maize RT1 protein and the rice, Arabidospsis
and the maize homolog from clone cfp7n.pk6.i amino acid
sequences (SEQIDNO: 13; 17,19, and 21) is shown jn FIGS.
3A-3B. Two sequence motifs (Motif I, SEQ ID NO:22 and
Motif II, SEQ ID NO:23 in the alignment) are highly con-
served in all four sequences and are shown underlined in the
alignment.

Example 8

Knockout Analysis of the Arabidopsis RT1-Like
Gene

[0326] In order to define the function of the RT1 gene in
Arabidopsis, several Knockout lines, containing a T-DNA
insertion in the Atlg27660 locus (see Example 7) can be
retrieved from the Salk Institute Genome Analysis Labora-
tory (SIGnAL) database. In particular, seeds from the two
lines Salk 102156 and Salk 001968, segregating for the
presence of the T-DNA insertion within the second intron of
the gene, can be retrieved and planted. Seedlings can be
genotyped using primers flanking the T-DNA insertions fol-
lowing the instructions provided by the database and roots of
plants containing the T-DNA insertion in a homozygote state
can be phenotyped using the software WinRHIZO® (Regent
Instruments Inc). WinRHIZO® is an image analysis system
specifically designed for root measurement which uses the
contrast in pixels to distinguish the light root from the darker
background (see also Example 21).

Example 9

Preparation of a Plant Expression Vector Containing
the RT1 Gene or Homologs Thereof

[0327] Sequences homologous to the RT1 gene can be
identified using sequence comparison algorithms such as
BLAST (Basic Local Alignment Search Tool; Altschul et al.,
J.Mol. Biol. 215:403-410 (1993); see also the explanation of
the BLAST algorithm on the world wide web site for the
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National Center for Biotechnology Information at the
National Library of Medicine of the National Institutes of
Health). The RT1 gene (SEQ ID NO:12), or RT1-like genes,
such as the one disclosed in SEQ ID NO:20, can be PCR-
amplified by either of the following methods.

[0328] Method 1 (RNA-based): Based on the 5' and 3'
sequence information for the protein-coding region of RT1
(extending from nts 50-1382 of SEQ ID NO:12) or a RT1
homolog (for example the sequence extending from nts
83-1540 of SEQ ID NO:20), gene-specific primers can be
designed. RT-PCR can be used with plant RNA to obtain a
nucleic acid fragment containing the RT1 protein-coding
region flanked by attB1 (SEQ ID NO:24) and attB2 (SEQ ID
NO:25) sequences. The primer may contain a consensus
Kozak sequence (CAACA) upstream of the start codon.
[0329] Method 2 (DNA-based): Alternatively, the entire
c¢DNA insert (containing 5' and 3' non-coding regions) of a
clone encoding RT1 (SEQ ID NO:12 or a polypeptide
homolog (such as the RT1 homolog encoded by SEQ ID
NO:20), can be PCR amplified. Forward and reverse primers
can be designed that contain either the attB1 sequence and
vector-specific sequence that precedes the cDNA insert or the
attB2 sequence and vector-specific sequence that follows the
cDNA insert, respectively. For a cDNA insert cloned into the
vector pBluescript SK+, the forward primer VC062 (SEQ ID
NO:26) and the reverse primer VC063 (SEQ ID NO:27) can
be used.

[0330] Methods 1 and 2 can be modified according to pro-
cedures known by one skilled in the art. For example, the
primers of method 1 may contain restriction sites instead of
attB1 and attB2 sites, for subsequent cloning of the PCR
product into a vector containing attB1 and attB2 sites. Addi-
tionally, method 2 can involve amplification from a cDNA
clone, a lambda clone, a BAC clone or genomic DNA.
[0331] A PCR productobtained by either method above can
be combined with the Gateway® donor vector, such as
PDONR™/Zeo (Invitrogen™, FIG. 5; SEQ ID NO:28) or
PDONR™221 (Invitrogen™, FIG. 6; SEQ ID NO:29) using
a BP Recombination Reaction. This process removes the
bacteria lethal ccdB gene, as well as the chloramphenicol
resistance gene (CAM) from the donor vectors and direction-
ally clones the PCR product with flanking attB1 and attB2
sites to create an entry clone. Using the Invitrogen Gateway®
Clonase™ technology, the RT1 or RT1-like gene from the
entry clone can then be transferred to a suitable destination
vector to obtain a plant expression vector for use with soy and
corn, such as PHP27840 (FIG. 7; SEQ ID NO:30) or
PHP23236 (FIG. 8; SEQ ID NO:31), respectively.

[0332] Alternatively a MultiSite Gateway® LR recombi-
nation reaction between multiple entry clones and a suitable
destination vector can be performed to create an expression
vector. An Example of this type of reaction is outlined in
Example 14, which describes the construction of maize
expression vectors for transformation of maize lines.

Example 10

Preparation of Soybean Expression Vectors and
Transformation of Soybean with RT1 or Homologs
Thereof

[0333] Soybean plants can be transformed to over-express
the RT1 and homologs thereof, such as for example the RT1-
like gene shown in SEQ ID NO:20 in order to examine the
resulting phenotype.
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[0334] The entry clones described in Example 9 can be
used to directionally clone each gene into PHP27840 vector
(FIG. 7, SEQ ID NO:30) such that expression of the gene is
under control of the SCP1 promoter.

[0335] Soybean embryos may then be transformed with the
expression vector comprising sequences encoding the instant
polypeptides.

[0336] To induce somatic embryos, cotyledons, 3-5 mm in
length dissected from surface sterilized, immature seeds of
the soybean cultivar A2872, can be cultured in the light or
dark at 26° C. on an appropriate agar medium for 6-10 weeks.
Somatic embryos, which produce secondary embryos, are
then excised and placed into a suitable liquid medium. After
repeated selection for clusters of somatic embryos which
multiply as early, globular staged embryos, the suspensions
are maintained as described below.

[0337] Soybean embryogenic suspension cultures can be
maintained in 35 mL liquid media on a rotary shaker, 150
rpm, at 26° C. with florescent lights on a 16:8 hour day/night
schedule. Cultures are subcultured every two weeks by inocu-
lating approximately 35 mg of tissue into 35 mL of liquid
medium.

[0338] Soybean embryogenic suspension cultures may
then be transformed by the method of particle gun bombard-
ment (Klein et al. (1987) Nature (London) 327:70-73, U.S.
Pat. No. 4,945,050). A DuPont Biolistic™ PDS1000/HE
instrument (helium retrofit) can be used for these transforma-
tions.

[0339] A selectable marker gene which can be used to
facilitate soybean transformation is a chimeric gene com-
posed of the 35S promoter from cauliflower mosaic virus
(Odell et al. (1985) Nature 313:810-812), the hygromycin
phosphotransferase gene from plasmid pJR225 (from E. coli;
Gritz et al. (1983) Gene 25:179-188) and the 3' region of the
nopaline synthase gene from the T-DNA of the Ti plasmid of
Agrobacterium tumefaciens. Another selectable marker gene
which can be used to facilitate soybean transformation is an
herbicide-resistant acetolactate synthase (ALS) gene from
soybean or Arabidopsis. ALS is the first common enzyme in
the biosynthesis of the branched-chain amino acids valine,
leucine and isoleucine. Mutations in ALS have been identi-
fied that convey resistance to some or all of three classes of
inhibitors of ALS (U.S. Pat. No. 5,013,659; the entire con-
tents of which are herein incorporated by reference). Expres-
sion of the herbicide-resistant ALS gene can be under the
control of a SAM synthetase promoter (U.S. Patent Applica-
tion No. US-2003-0226166-A1; the entire contents of which
are herein incorporated by reference).

[0340] To 50 uL of a 60 mg/mlL. 1 pm gold particle suspen-
sion is added (in order): 5 uL. DNA (1 pg/ul), 20 ulL spermi-
dine (0.1 M), and 50 pL, CaCl, (2.5 M). The particle prepa-
ration is then agitated for three minutes, spun in a microfuge
for 10 seconds and the supernatant removed. The DNA-
coated particles are then washed once in 400 pl. 70% ethanol
and resuspended in 40 pl. of anhydrous ethanol. The DNA/
particle suspension can be sonicated three times for one sec-
ond each. Five pL. of the DNA-coated gold particles are then
loaded on each macro carrier disk.

[0341] Approximately 300-400 mg of a two-week-old sus-
pension culture is placed in an empty 60x15 mm petri dish
and the residual liquid removed from the tissue with a pipette.
For each transformation experiment, approximately 5-10
plates of tissue are normally bombarded. Membrane rupture
pressure is set at 1100 psi and the chamber is evacuated to a
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vacuum of 28 inches mercury. The tissue is placed approxi-
mately 3.5 inches away from the retaining screen and bom-
barded three times. Following bombardment, the tissue can
be divided in half and placed back into liquid and cultured as
described above.

[0342] Five to seven days post bombardment, the liquid
media may be exchanged with fresh media, and eleven to
twelve days post bombardment with fresh media containing
50 mg/mL hygromycin. This selective media can be refreshed
weekly. Seven to eight weeks post bombardment, green,
transformed tissue may be observed growing from untrans-
formed, necrotic embryogenic clusters. Isolated green tissue
is removed and inoculated into individual flasks to generate
new, clonally propagated, transformed embryogenic suspen-
sion cultures. Each new line may be treated as an independent
transformation event. These suspensions can then be subcul-
tured and maintained as clusters of immature embryos or
regenerated into whole plants by maturation and germination
of individual somatic embryos.

[0343] Enhanced root architecture can be measured in soy-
bean by growing the plants in soil and wash the roots before
analysis of the total root mass with the software WinRHIZO®
(Regent Instruments Inc), an image analysis system specifi-
cally designed for root measurement. WinRHIZO® uses the
contrast in pixels to distinguish the light root from the darker
background.

[0344] Soybean plants transformed with the RT1 gene can
then be assayed to study agronomic characteristics relative to
control or reference plants. For example, nitrogen utilization
efficacy, yield enhancement and/or stability under various
environmental conditions (e.g. nitrogen limiting conditions,
drought etc.).

Example 11

Transformation of Maize with the RT1 Gene and
Homologs Thereof Using Particle Bombardment

[0345] Maize plants can be transformed to overexpress RT1
and RT1-like genes in order to examine the resulting pheno-

type.

[0346] The Gateway® entry clones described in Example 9
can be used to directionally clone each gene into a maize
transformation vector. Expression of the gene in maize can be
under control of a constitutive promoter such as the maize
ubiquitin promoter (Christensen et al., Plant Mol. Biol.
12:619-632 (1989) and Christensen et al., Plant Mol. Biol.
18:675-689 (1992))

[0347] The recombinant DNA construct described above
can then be introduced into maize cells by the following
procedure. Immature maize embryos can be dissected from
developing caryopses derived from crosses of the inbred
maize lines H99 and LH132. The embryos are isolated ten to
eleven days after pollination when they are 1.0 to 1.5 mm
long. The embryos are then placed with the axis-side facing
down and in contact with agarose-solidified N6 medium (Chu
et al., Sci. Sin. Peking 18:659-668 (1975)). The embryos are
kept in the dark at 27° C. Friable embryogenic callus consist-
ing of undifferentiated masses of cells with somatic proem-
bryoids and embryoids borne on suspensor structures prolif-
erates from the scutellum of these immature embryos. The
embryogenic callus isolated from the primary explant can be
cultured on N6 medium and sub-cultured on this medium
every two to three weeks.
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[0348] The plasmid, p35S/Ac (obtained from Dr. Peter
Eckes, Hoechst Ag, Frankfurt, Germany) may be used in
transformation experiments in order to provide for a select-
able marker. This plasmid contains the pat gene (see Euro-
pean Patent Publication 0 242 236) which encodes phosphi-
nothricin acetyl transferase (PAT). The enzyme PAT confers
resistance to herbicidal glutamine synthetase inhibitors such
as phosphinothricin. The pat gene in p35S/Ac is under the
control of the 35S promoter from cauliflower mosaic virus
(Odell et al., Nature 313:810-812 (1985)) and the 3' region of
the nopaline synthase gene from the T-DNA of the Ti plasmid
of Agrobacterium tumefaciens.

[0349] The particle bombardment method (Klein et al.,
Nature327:70-73 (1987)) may be used to transfer genes to the
callus culture cells. According to this method, gold particles
(1 um in diameter) are coated with DNA using the following
technique. Ten pg of plasmid DNAs are added to 50 pulL of a
suspension of gold particles (60 mg per mL). Calcium chlo-
ride (50 uL. of a 2.5 M solution) and spermidine free base (20
ul of a 1.0 M solution) are added to the particles. The sus-
pension is vortexed during the addition of these solutions.
After ten minutes, the tubes are briefly centrifuged (5 sec at
15,000 rpm) and the supernatant removed. The particles are
resuspended in 200 pl of absolute ethanol, centrifuged again
and the supernatant removed. The ethanol rinse is performed
again and the particles resuspended in a final volume of 30 pul.
of ethanol. An aliquot (5 pL.) of the DNA-coated gold par-
ticles can be placed in the center of a Kapton™ flying disc
(Bio-Rad Labs). The particles are then accelerated into the
maize tissue with a Biolistic® PDS-1000/He (Bio-Rad
Instruments, Hercules Calif.), using a helium pressure of
1000 psi, a gap distance 0of 0.5 cm and a flying distance of 1.0
cm.

[0350] For bombardment, the embryogenic tissue is placed
on filter paper over agarose-solidified N6 medium. The tissue
is arranged as a thin lawn and covered a circular area of about
5 cm in diameter. The petri dish containing the tissue can be
placed in the chamber of the PDS-1000/He approximately 8
cm from the stopping screen. The air in the chamber is then
evacuated to a vacuum of 28 inches of Hg. The macrocarrier
is accelerated with a helium shock wave using a rupture
membrane that bursts when the He pressure in the shock tube
reaches 1000 psi.

[0351] Seven days after bombardment the tissue can be
transferred to N6 medium that contains bialaphos (5 mg per
liter) and lacks casein or proline. The tissue continues to grow
slowly on this medium. After an additional two weeks the
tissue can be transferred to fresh N6 medium containing
bialophos. After six weeks, areas of about 1 cm in diameter of
actively growing callus can be identified on some of the plates
containing the bialaphos-supplemented medium. These calli
may continue to grow when sub-cultured on the selective
medium.

[0352] Plants can be regenerated from the transgenic callus
by first transferring clusters of tissue to N6 medium supple-
mented with 0.2 mg per liter of 2,4-D. After two weeks the
tissue can be transferred to regeneration medium (Fromm et
al., Bio/Technology 8:833-839 (1990)).

[0353] Transgenic TO plants can be regenerated and their
phenotype determined following HTP procedures. T1 seed
can be collected.

[0354] T1 plants can be grown and analyzed for phenotypic
changes. The following parameters can be quantified using
image analysis: plant area, volume, growth rate and color
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analysis can be collected and quantified. Expression con-
structs that result in an alteration of root architecture com-
pared to suitable control plants, can be considered evidence
that the RT1 gene functions in maize to alter root architecture.
[0355] Furthermore, a recombinant DNA construct con-
taining the RT1 gene can be introduced into an maize line
either by direct transformation or introgression from a sepa-
rately transformed line.

[0356] Transgenic plants, either inbred or hybrid, can
undergo more vigorous field-based experiments to study
yield enhancement, improved root penetration and/or resis-
tance to root lodging under various environmental and soil
conditions (e.g. variations in nutrient and water availability).
[0357] Subsequent yield analysis can also be done to deter-
mine whether plants that contain the RT1 gene have an
improvement in yield performance, when compared to the
control (or reference) plants that do not contain the RT1 gene.
Plants containing the RT1 gene would have less yield loss
relative to the control plants, preferably 50% less yield loss or
would have increased yield relative to the control plants under
varying environmental conditions.

Example 12
Electroporation of Agrobacterium 1L BA4404

[0358] Electroporation competent cells (40 pul), such as
Agrobacterium  tumefaciens  1.BA4404  (containing
PHP10523, F1G. 9, SEQ ID NO:32), are thawn on ice (20-30
min). PHP10523 contains VIR genes for T-DNA transfer, an
Agrobacterium low copy number plasmid origin of replica-
tion, a tetracycline resistance gene, and a cos site for in vivo
DNA biomolecular recombination. Meanwhile the electropo-
ration cuvette is chilled on ice. The electroporator settings are
adjusted to 2.1 kV. A DNA aliquot (0.5 uLL JT (U.S. Pat. No.
7,087,812) parental DNA at a concentration of 0.2 ng-1.0 ug
in low salt buffer or twice distilled H,O) is mixed with the
thawn Agrobacterium cells while still on ice. The mix is
transferred to the bottom of electroporation cuvette and kept
atrest onice for 1-2 min. The cells are electroporated (Eppen-
dorf electroporator 2510) by pushing “Pulse” button twice
(ideally achieving a 4.0 msec pulse). Subsequently 0.5 ml
2xYT medium (or SOCmedium) are added to cuvette and
transferred to a 15 ml Falcon tube. The cells are incubated at
28-30° C., 200-250 rpm for 3 h.

[0359] Aliquots of 250 pl are spread onto #30B (YM+50
pg/mL Spectinomycin) plates and incubated 3 days at 28-30°
C. To increase the number of transformants one of two
optional steps can be performed:

[0360] Option 1: overlay plates with 30 pl of 15 mg/ml
Rifampicin. LBA4404 has a chromosomal resistance gene for
Rifampicin. This additional selection eliminates some con-
taminating colonies observed when using poorer preparations
of LBA4404 competent cells.

[0361] Option 2: Perform two replicates of the electropo-
ration to compensate for poorer electrocompetent cells.

Identification of Transformants:

[0362] Four independent colonies are picked and streaked
on AB minimal medium plus 50 mg/ml. Spectinomycin
plates (#12S medium) for isolation of single colonies. The
plated are incubate at 28° C. for 2-3 days.

[0363] A single colony for each putative co-integrate is
picked and inoculated with 4 ml #60A with 50 mg/1 Specti-
nomycin. The mix is incubated for 24 h at 28° C. with shak-
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ing. Plasmid DNA from 4 ml of culture is isolated using
Qiagen Miniprep+optional PB wash. The DNA is eluted in 30
ul. Aliquots of 2 ul are used to electroporate 20 ul of DH10b+
20 ul of ddH,O as per above.

[0364] Optionally a 15 pl aliquot can be used to transform
75-100 pl of Invitrogen Library Efficiency DHSa. The cells
are spread on LB medium plus 50 mg/ml. Spectinomycin
plates (#34T medium) and incubated at 37° C. overnight.
[0365] Three to four independent colonies are picked for
each putative co-integrate and inoculated 4 ml of 2xYT
(#60A) with 50 pg/ml Spectinomycin. The cells are incubated
at 37° C. overnight with shaking.

[0366] Isolate plasmid DNA from 4 ml of culture using
QIAprep® Miniprep with optional PB wash (elute in 50 pl).
Use 8 ul for digestion with Sall (using JT parent and
PHP10523 as controls).

[0367] Three more digestions using restriction enzymes
BamHI, EcoRI, and HindIII are performed for 4 plasmids that
represent 2 putative co-integrates with correct Sall digestion
pattern (using parental DNA and PHP10523 as controls).
Electronic gels are recommended for comparison.

[0368] Alternatively, for high throughput applications,
such as described for Gaspe Bay Flint Derived Maize Lines
(Examples 16-18), instead of evaluating the resulting co-
integrate vectors by restriction analysis, three colonies can be
simultaneously used for the infection step.

Example 13
Agrobacterium Mediated Transformation into Maize

[0369] Maize plants can be transformed to overexpress RT1
and RT1-like genes in order to examine the resulting pheno-
type.

[0370] Agrobacterium-mediated transformation of maize
is performed essentially as described by Zhao et al., in Meth.
Mol. Biol. 318:315-323 (2006) (see also Zhao et al., Mol.
Breed. 8:323-333 (2001) and U.S. Pat. No. 5,981,840 issued
Nowv. 9, 1999, incorporated herein by reference). The trans-
formation process involves bacterium innoculation, co-culti-
vation, resting, selection and plant regeneration.

1. Immature Embryo Preparation

[0371] Immature embryos are dissected from caryopses
and placed in a 2 ml microtube containing 2 ml. PHI-A
medium.

2. Agrobacterium Infection and Co-Cultivation of Embryos
2.1 Infection Step

[0372] PHI-A medium is removed with 1 mL micropipettor
and 1 mL Agrobacterium suspension is added. Tube is gently
inverted to mix. The mixture is incubated for 5 min at room
temperature.

2.2 Co-Culture Step

[0373] The Agrobacterium suspension is removed from the
infection step with a 1 mL micropipettor. Using a sterile
spatula the embryos are scraped from the tube and transferred
to a plate of PHI-B medium in a 100x15 mm Petri dish. The
embryos are oriented with the embryonic axis down on the
surface of the medium. Plates with the embryos are cultured
at 20° C., in darkness, for 3 days. L-Cysteine can be used in
the co-cultivation phase. With the standard binary vector, the
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co-cultivation medium supplied with 100-400 mg/L. L-cys-
teine is critical for recovering stable transgenic events.

3. Selection of Putative Transgenic Events

[0374] To each plate of PHI-D medium in a 100x15 mm
Petri dish, 10 embryos are transferred, maintaining orienta-
tion and the dishes are sealed with Parafilm. The plated are
incubated in darkness at 28° C. Actively growing putative
events, as pale yellow embryonic tissue are expected to be
visible in 6-8 weeks. Embryos that produce no events may be
brown and necrotic, and little friable tissue growth is evident.
Putative transgenic embryonic tissue is subcultured to fresh
PHI-D plates at 2-3 week intervals, depending on growth rate.
The events are recorded.

4. Regeneration of TO Plants

[0375] Embryonic tissue propagated on PHI-D medium is
subcultured to PHI-E medium (somatic embryo maturation
medium); in 100x25 mm Petri dishes and incubated at 28° C.,
in darkness, until somatic embryos mature, for about 10-18
days. Individual, matured somatic embryos with well-defined
scutellum and coleoptile are transferred to PHI-F embryo
germination medium and incubated at 28° C. in the light
(about 80 pE from cool white or equivalent fluorescent
lamps). In 7-10 days, regenerated plants, about 10 cm tall, are
potted in horticultural mix and hardened-off using standard
horticultural methods.

[0376] Media for Plant Transformation

[0377] 1.PHI-A:4 g/[. CHU basalsalts, 1.0mIL/L. 1000x
Eriksson’s vitamin mix, 0.5 mg/L. thiamin HCL, 1.5
mg/L. 2,4-D, 0.69 g/L L-proline, 68.5 g/LL sucrose, 36
g/L glucose, pH 5.2. Add 100 uM acetosyringone, filter-
sterilized before using.

[0378] 2. PHI-B: PHI-A without glucose, increased
2,4-D to 2 mg/L, reduced sucrose to 30 g/L. and supple-
mented with 0.85 mg/L. silver nitrate (filter-sterilized),
3.0 g/l gelrite, 100 uM acetosyringone (filter-steril-
ized), 5.8.

[0379] 3. PHI-C: PHI-B without gelrite and acetosyrin-
gonee, reduced 2,4-D to 1.5 mg/[. and supplemented
with 8.0 g/L. agar, 0.5 g/ Ms-morpholino ethane sul-
fonic acid (MES) buffer, 100 mg/L. carbenicillin (filter-
sterilized).

[0380] 4. PHI-D: PHI-C supplemented with 3 mg/LL
bialaphos (filter-sterilized).

[0381] 5. PHI-E: 4.3 g/L. of Murashige and Skoog (MS)
salts, (Gibco, BRL 11117-074), 0.5 mg/L nicotinic acid,
0.1 mg/L thiamine HCI, 0.5 mg/LL pyridoxine HCI, 2.0
mg/L. glycine, 0.1 g/ myo-inositol, 0.5 mg/L. zeatin
(Sigma, cat.no. Z-0164), 1 mg/L. indole acetic acid
(IAA), 26.4 ng/L abscisic acid (ABA), 60 g/L. sucrose, 3
mg/L. bialaphos (filter-sterilized), 100 mg/L carbenicil-
lin (fileter-sterilized), 8 g/IL agar, pH 5.6.

[0382] 6. PHI-F: PHI-E without zeatin, IAA, ABA;
sucrose reduced to 40 g/L; replacing agar with 1.5 g/LL
gelrite; pH 5.6.

[0383] Plants can be regenerated from the transgenic callus
by first transferring clusters of tissue to N6 medium supple-
mented with 0.2 mg per liter of 2,4-D. After two weeks the
tissue can be transferred to regeneration medium (Fromm et
al. (1990) Bio/Technology 8:833-839).

[0384] Phenotypic analysis of transgenic TO plants and T'1
plants can be performed.
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[0385] T1 plants can be analyzed for phenotypic changes.
Using image analysis T1 plants can be analyzed for pheno-
typical changes in plant area, volume, growth rate and color
analysis can be taken at multiple times during growth of the
plants. Alteration in root architecture can be assayed as
described In Example 21. Subsequent analysis of alterations
in agronomic characteristics can be done to determine
whether plants containing the RT1 or the RT1L gene have an
improvement of at least one agronomic characteristic, when
compared to the control (or reference) plants that do not
contain RT1 or the RT1L gene. The alterations may also be
studied under various environmental conditions.

Example 14

Construction of Maize Expression Vectors with the
RT1 and RT1-Like Genes Using Agrobacterium
Mediated Transformation

[0386] Maize expression vectors can be prepared with the
RT1 (SEQ ID NO:12) and RT1-like genes (SEQ ID NO:20)
under the control of the NAS2 (SEQ ID NO:33), GOS 2 (SEQ
ID NO:34) or Ubiquitin (UBI1ZM; SEQ ID NO:35) pro-
moter. PINII is the terminator (SEQ ID NO:36)
[0387] Using Invitrogen’s™ Gateway® technology the
entry clone, created as described in Example 9, containing the
maize RT1 gene or maize RT-ike gene can be used in separate
Gateway® LR reactions with:
[0388] 1) the constitutive maize GOS2 promoter entry
clone PHP28408 (FIG. 10, SEQ ID NO:37) and the PinlI
Terminator entry clone PHP20234 (FIG. 11, SEQ ID NO:38),
into the destination vector PHP28529 (FIG. 12, SEQ ID
NO:39).
[0389] 2) the root maize NAS2 promoter entry clone
PHP22020 (FIG. 13, SEQ ID NO:40) and the PinlI Termina-
tor entry clone PHP20234 (FIG. 11, SEQ ID NO:38) into the
destination vector PHP28529 (FIG. 12, SEQ ID NO:39).
[0390] 3) the constitutive maize UBI1ZM promoter entry
clone PHP23112 (FIG. 14, SEQ ID NO:41) and the PinlI
Terminator entry clone PHP20234 (FIG. 11, SEQ ID NO:38)
into the destination vector PHP28529 (FIG. 12, SEQ ID
NO:39).
[0391] The destination vector PHP28529 adds to each of
the final vectors also an:
[0392] 1) RD29A promoter::yellow fluorescent protein::
Pinll terminator cassette for Arabidospis seed sorting.
[0393] 2) a Ubiquitin promoter::moPAT/red fluorescent

protein fusion::PinlI terminator cassette for transforma-

tion selection and Z. mays seed sorting.
[0394] In addition to the GOS2 or NAS2 promoter, other
promoters such as, but not limited to the S2A and S2B pro-
moter, the maize ROOTMET2 promoter, the maize Cyclo, the
CR1BIO, the CRWAQ81 and the maize ZRP2.4447 are use-
ful for directing expression of RT1 and RT1-like genes in
maize. Furthermore, a variety of terminators, such as, but not
limited to the PINII terminator, could be used to achieve
expression of the gene of interest in maize.

Example 15

Transformation of Maize Lines with RT1 and RT1-
Like Genes Using Agrobacterium Mediated Trans-
formation

[0395] The final vectors (Example 14) can then electropo-
rated separately into LBA4404 Agrobacterium containing
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PHP10523 (FIG. 9; SEQ ID NO:32, Komari et al. Plant J
10:165-174 (1996), NCBI GI: 59797027) to create the co-
integrate vectors for maize transformation. The co-integrate
vectors are formed by recombination of the final vectors
(maize expression vectors) with PHP10523, through the COS
recombination sites contained on each vector. The co-inte-
grate vectors contain in addition to the expression cassettes
described in Example 14, also genes needed for the Agrobac-
terium strain and the Agrobacterium mediated transforma-
tion, (TET, TET, TRFA, ORI terminator, CTL, ORI V, VIR
C1,VIRC2, VIR G, VIR B). Transformation into a maize line
can be performed as described in Example 18.

Example 16

Preparation of the Destination Vectors PHP23236
and PHP29635 for Transformation of Gaspe Bay
Flint Derived Maize Lines

[0396] Destination vector PHP23236 (FIG. 8, SEQ ID
NO:31) was obtained by transformation of Agrobacterium
strain LBA4404 containing plasmid PHP10523 (FIG. 9, SEQ
ID NO:32) with plasmid PHP23235 (FIG. 15, SEQ ID
NO:42) and isolation of the resulting co-integration product.
Destination vector PHP23236, can be used in a recombina-
tion reaction with an entry clone as described in Example 9 to
create a maize expression vector for transformation of Gaspe
Bay Flint derived maize lines. Expression of the gene of
interest is under control of the ubiquitin promoter (SEQ ID
NO:35).

[0397] PHP29635 (FIG. 16, SEQ ID NO:43) was obtained
by transformation of Agrobacterium strain LBA4404 con-
taining plasmid PHP10523 with plasmid PIIOXS2a-FRT87
(ni)m (FIG. 17, SEQ ID NO:44) and isolation of the resulting
co-integration product. Destination vector PHP29635 can be
used in a recombination reaction with an entry clone as
described in Example 10 to create a maize expression vector
for transformation of Gaspe Bay Flint derived maize lines.
Expression of the gene of interest is under control of the S2A
promoter (SEQ ID NO:45).

Example 17

Preparation of Plasmids Containing RT1 or RT1-
Like Genes for Transformation of Gaspe Bay Flint
Derived Maize Lines

[0398] Using Invitrogen’s Gateway® Recombination tech-
nology, entry clones containing the RT1 or RT1-like genes
can be created, as described in Example 10 and used to
directionally clone each gene into destination vector
PHP23236 (Example 16) for expression under the ubiquitin
promoter or into destination vector PHP29635 (Example 16)
for expression under the S2A promoter. Each of the expres-
sion vectors are T-DNA binary vectors for Agrobacterium-
mediated transformation into corn.

[0399] Gaspe Bay Flint Derived Maize Lines can be trans-
formed with the expression vectors as described in Example
18.

Example 18

Transformation of Gaspe Bay Flint Derived Maize
Lines with RT1 and RT1-Like Genes

[0400] Maize plants can be transformed to over-express the
RT1 and RT1-like genes, in order to examine the resulting

phenotype.

Feb. 12, 2009

[0401] Recipient Plants

[0402] Recipient plant cells can be from a uniform maize
line having a short life cycle (“fast cycling™), a reduced size,
and high transformation potential. Typical of these plant cells
for maize are plant cells from any of the publicly available
Gaspe Bay Flint (GBF) line varieties. One possible candidate
plant line variety is the F1 hybrid of GBFxQTM (Quick
Turnaround Maize, a publicly available form of Gaspe Bay
Flint selected for growth under greenhouse conditions) dis-
closedin Tomes et al. U.S. Patent Application Publication No.
2003/0221212. Transgenic plants obtained from this line are
of'such a reduced size that they can be grown in four inch pots
(V4 the space needed for a normal sized maize plant) and
mature in less than 2.5 months. (Traditionally 3.5 months is
required to obtain transgenic TO seed once the transgenic
plants are acclimated to the greenhouse.) Another suitable
line is a double haploid line of GS3 (a highly transformable
line) X Gaspe Flint. Yet another suitable line is a transform-
able elite inbred line carrying a transgene which causes early
flowering, reduced stature, or both.

[0403]

[0404] Any suitable method may be used to introduce the
transgenes into the maize cells, including and not limited to
inoculation type procedures using Agrobacterium based vec-
tors. Transformation may be performed on immature
embryos of the recipient (target) plant.

[0405]

[0406] The event population of transgenic (T0) plants
resulting from the transformed maize embryos is grown in a
controlled greenhouse environment using a modified ran-
domized block design to reduce or eliminate environmental
error. A randomized block design is a plant layout in which
the experimental plants are divided into groups (e.g., thirty
plants per group), referred to as blocks, and each plant is
randomly assigned a location with the block.

[0407] For a group of thirty plants, twenty-four trans-
formed, experimental plants and six control plants (plants
with a set phenotype) (collectively, a “replicate group™) are
placedin pots which are arranged in an array (a.k.a. areplicate
group or block) on a table located inside a greenhouse. Each
plant, control or experimental, is randomly assigned to a
location with the block which is mapped to a unique, physical
greenhouse location as well as to the replicate group. Multiple
replicate groups of thirty plants each may be grown in the
same greenhouse in a single experiment. The layout (arrange-
ment) of the replicate groups should be determined to mini-
mize space requirements as well as environmental effects
within the greenhouse. Such a layout may be referred to as a
compressed greenhouse layout.

[0408] An alternative to the addition of a specific control
group is to identify those transgenic plants that do notexpress
the gene of interest. A variety of techniques such as RT-PCR
can be applied to quantitatively assess the expression level of
the introduced gene. TO plants that do not express the trans-
gene can be compared to those which do.

[0409] Each plant in the event population is identified and
tracked throughout the evaluation process, and the data gath-
ered from that plant is automatically associated with that
plant so that the gathered data can be associated with the
transgene carried by the plant. For example, each plant con-
tainer can have a machine readable label (such as a Universal
Product Code (UPC) bar code) which includes information
about the plant identity, which in turn is correlated to a green-

Transformation Protocol

Precision Growth and Plant Tracking
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house location so that data obtained from the plant can be
automatically associated with that plant.

[0410] Alternatively any efficient, machine readable, plant
identification system can be used, such as two-dimensional
matrix codes or even radio frequency identification tags
(RFID) in which the data is received and interpreted by aradio
frequency receiver/processor. See U.S. Published Patent
Application No. 2004/0122592, incorporated herein by ref-
erence.

[0411] Phenotypic Analysis Using Three-Dimensional
Imaging
[0412] Each greenhouse plant in the TO event population,

including any control plants, is analyzed for agronomic char-
acteristics of interest, and the agronomic data for each plant is
recorded or stored in a manner so that it is associated with the
identifying data (see above) for that plant. Confirmation of a
phenotype (gene effect) can be accomplished in the T1 gen-
eration with a similar experimental design to that described
above.

[0413] The TO plants are analyzed at the phenotypic level
using quantitative, non-destructive imaging technology
throughout the plant’s entire greenhouse life cycle to assess
the traits of interest. Preferably, a digital imaging analyzer is
used for automatic multi-dimensional analyzing of total
plants. The imaging may be done inside the greenhouse. Two
camera systems, located at the top and side, and an apparatus
to rotate the plant, are used to view and image plants from all
sides. Images are acquired from the top, front and side of each
plant. All three images together provide sufficient informa-
tion to evaluate the biomass, size and morphology of each
plant.

[0414] Due to the change in size of the plants from the time
the first leaf appears from the soil to the time the plants are at
the end of their development, the early stages of plant devel-
opment are best documented with a higher magnification
from the top. This may be accomplished by using a motorized
zoom lens system that is fully controlled by the imaging
software.

[0415] Inasingleimaging analysis operation, the following
events occur: (1) the plant is conveyed inside the analyzer
area, rotated 360 degrees so its machine readable label can be
read, and left at rest until its leaves stop moving; (2) the side
image is taken and entered into a database; (3) the plant is
rotated 90 degrees and again left at rest until its leaves stop
moving, and (4) the plant is transported out of the analyzer.
[0416] Plants are allowed at least six hours of darkness per
twenty four hour period in order to have a normal day/night
cycle.

[0417] Imaging Instrumentation

[0418] Any suitable imaging instrumentation may be used,
including and not limited to light spectrum digital imaging
instrumentation commercially available from LemnaTec
GmbH of Wurselen, Germany. The images are taken and
analyzed with a LemnaTec Scanalyzer HTS L.T-0001-2 hav-
ing a 2" IT Progressive Scan IEE CCD imaging device. The
imaging cameras may be equipped with a motor zoom, motor
aperture and motor focus. All camera settings may be made
using LemnaTec software. Preferably, the instrumental vari-
ance of the imaging analyzer is less than about 5% for major
components and less than about 10% for minor components.
[0419] Software

[0420] The imaging analysis system comprises a Lem-
naTec HTS Bonit software program for color and architecture
analysis and a server database for storing data from about
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500,000 analyses, including the analysis dates. The original
images and the analyzed images are stored together to allow
the user to do as much reanalyzing as desired. The database
can be connected to the imaging hardware for automatic data
collection and storage. A variety of commercially available
software systems (e.g. Matlab, others) can be used for quan-
titative interpretation of the imaging data, and any of these
software systems can be applied to the image data set.
[0421] Conveyor System

[0422] A conveyor system with a plant rotating device may
be used to transport the plants to the imaging area and rotate
them during imaging. For example, up to four plants, each
with a maximum height of 1.5 m, are loaded onto cars that
travel over the circulating conveyor system and through the
imaging measurement area. In this case the total footprint of
the unit (imaging analyzer and conveyor loop) is about 5 mx5
m.

[0423] The conveyor system can be enlarged to accommo-
date more plants at a time. The plants are transported along
the conveyor loop to the imaging area and are analyzed for up
to 50 seconds per plant. Three views of the plant are taken.
The conveyor system, as well as the imaging equipment,
should be capable of being used in greenhouse environmental
conditions.

[0424] Illumination

[0425] Any suitable mode of illumination may be used for
the image acquisition. For example, a top light above a black
background can be used. Alternatively, a combination of top-
and backlight using a white background can be used. The
illuminated area should be housed to ensure constant illumi-
nation conditions. The housing should be longer than the
measurement area so that constant light conditions prevail
without requiring the opening and closing or doors. Alterna-
tively, the illumination can be varied to cause excitation of
either transgene (e.g., green fluorescent protein (GFP), red
fluorescent protein (RFP)) or endogenous (e.g. Chlorophyll)
fluorophores.

[0426] Biomass Estimation Based on Three-Dimensional
Imaging
[0427] For best estimation of biomass the plant images

should be taken from at least three axes, preferably the top and
two side (sides 1 and 2) views. These images are then ana-
lyzed to separate the plant from the background, pot and
pollen control bag (if applicable). The volume of the plant can
be estimated by the calculation:

Volume(voxels)=/TopArea(pixels)x

JSideIArea(pixels)x /Side? Area(pixels)

[0428] In the equation above the units of volume and area
are “arbitrary units”. Arbitrary units are entirely sufficient to
detect gene effects on plant size and growth in this system
because what is desired is to detect differences (both positive-
larger and negative-smaller) from the experimental mean, or
control mean. The arbitrary units of size (e.g. area) may be
trivially converted to physical measurements by the addition
of'a physical reference to the imaging process. For instance, a
physical reference of known area can be included in both top
and side imaging processes. Based on the area of these physi-
cal references a conversion factor can be determined to allow
conversion from pixels to a unit of area such as square centi-
meters (cm?). The physical reference may or may not be an
independent sample. For instance, the pot, with a known
diameter and height, could serve as an adequate physical
reference.
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[0429] Color Classification

[0430] The imaging technology may also be used to deter-
mine plant color and to assign plant colors to various color
classes. The assignment of image colors to color classes is an
inherent feature of the LemnaTec software. With other image
analysis software systems color classification may be deter-
mined by a variety of computational approaches.

[0431] For the determination of plant size and growth
parameters, a useful classification scheme is to define a
simple color scheme including two or three shades of green
and, in addition, a color class for chlorosis, necrosis and
bleaching, should these conditions occur. A background color
class which includes non plant colors in the image (for
example pot and soil colors) is also used and these pixels are
specifically excluded from the determination of size. The
plants are analyzed under controlled constant illumination so
that any change within one plant over time, or between plants
or different batches of plants (e.g. seasonal differences) can
be quantified.

[0432] In addition to its usefulness in determining plant
size growth, color classification can be used to assess other
yield component traits. For these other yield component traits
additional color classification schemes may be used. For
instance, the trait known as “staygreen”, which has been
associated with improvements in yield, may be assessed by a
color classification that separates shades of green from shades
of yellow and brown (which are indicative of senescing tis-
sues). By applying this color classification to images taken
toward the end of the TO or T1 plants’ life cycle, plants that
have increased amounts of green colors relative to yellow and
brown colors (expressed, for instance, as Green/Yellow
Ratio) may be identified. Plants with a significant difference
in this Green/ Yellow ratio can be identified as carrying trans-
genes which impact this important agronomic trait.

[0433] The skilled plant biologist will recognize that other
plant colors arise which can indicate plant health or stress
response (for instance anthocyanins), and that other color
classification schemes can provide further measures of gene
action in traits related to these responses.

[0434] Plant Architecture Analysis

[0435] Transgenes which modify plant architecture param-
eters may also be identified using the present invention,
including such parameters as maximum height and width,
internodal distances, angle between leaves and stem, number
of leaves starting at nodes and leaf length. The LemnaTec
system software may be used to determine plant architecture
as follows. The plant is reduced to its main geometric archi-
tecture in a first imaging step and then, based on this image,
parameterized identification of the different architecture
parameters can be performed. Transgenes that modify any of
these architecture parameters either singly or in combination
can be identified by applying the statistical approaches pre-
viously described.

[0436] Pollen Shed Date

[0437] Pollen shed date is an important parameter to be
analyzed in a transformed plant, and may be determined by
the first appearance on the plant of an active male flower. To
find the male flower object, the upper end of the stem is
classified by color to detect yellow or violet anthers. This
color classification analysis is then used to define an active
flower, which in turn can be used to calculate pollen shed date.
[0438] Alternatively, pollen shed date and other easily visu-
ally detected plant attributes (e.g. pollination date, first silk
date) can be recorded by the personnel responsible for per-
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forming plant care. To maximize data integrity and process
efficiency this data is tracked by utilizing the same barcodes
utilized by the LemnaTec light spectrum digital analyzing
device. A computer with a barcode reader, a palm device, or a
notebook PC may be used for ease of data capture recording
time of observation, plant identifier, and the operator who
captured the data.

[0439] Orientation of the Plants

[0440] Mature maize plants grown at densities approximat-
ing commercial planting often have a planar architecture.
That is, the plant has a clearly discernable broad side, and a
narrow side. The image of the plant from the broadside is
determined. To each plant a well defined basic orientation is
assigned to obtain the maximum difference between the
broadside and edgewise images. The top image is used to
determine the main axis of the plant, and an additional rotat-
ing device is used to turn the plant to the appropriate orien-
tation prior to starting the main image acquisition.

Example 19

Screening of Gaspe Bay Flint Derived Maize Lines
Under Nitrogen Limiting Conditions

[0441] Nitrogen utilization efficacy can be tested in the
field by planting maize lines on nitrogen depleted soil or in the
greenhouse using the experimental conditions as described
herein. Transgenic plants will contain two or three doses of
Gaspe Flint-3 with one dose of GS3 (GS3/(Gaspe-3)2x or
GS3/(Gaspe-3)3x) and will segregate 1:1 for a dominant
transgene. Plants will be planted in Turface, a commercial
potting medium, and watered four times each day with 1 mM
KNO; growth medium and with 2 mM KNO,, or higher,
growth medium (see FIG. 18). Control plants grown in 1 mM
KNO; medium will be less green, produce less biomass and
have a smaller ear at anthesis (see FI1G. 19 for an illustration
of sample data).

[0442] Statistics are used to decide if differences seen
between treatments are really different. FIG. 19 illustrates
one method which places letters after the values. Those values
in the same column that have the same letter (not group of
letters) following them are not significantly different. Using
this method, if there are no letters following the values in a
column, then there are no significant differences between any
of the values in that column or, in other words, all the values
in that column are equal.

[0443] Expression of a transgene will result in plants with
improved plant growth in 1 mM KNO,; when compared to a
transgenic null. Thus biomass and greenness will be moni-
tored during growth and compared to a transgenic null.
Improvements in growth, greenness and ear size at anthesis
will be indications of increased nitrogen tolerance.

Example 20

Yield Analysis of Maize Lines with RT1 or RT1-
Like Genes

[0444] A recombinant DNA construct containing a RT1 or
RT1-like Gene can be introduced into a maize line either by
direct transformation or introgression from a separately trans-
formed line.

[0445] Transgenic plants, either inbred or hybrid, can
undergo more vigorous field-based experiments to study
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yield enhancement and/or stability under various environ-
mental conditions, such as variations in water and nutrient
availability.

[0446] Subsequent yield analysis can be done to determine
whether plants that contain the RT1 or RT1-like gene have an
improvement in yield performance under various environ-
mental conditions, when compared to the control plants that
do not contain the RT1 or RT1-like gene. Reduction in yield
can be measured for both. Plants containing the RT1 or RT1-
like gene have less yield loss relative to the control plants,
preferably 50% less yield loss.

Example 21

Assays to Determine Alterations of Root Architec-
ture in Maize

[0447] Transgenic maize plants are assayed for changes in
root architecture at seedling stage, flowering time or maturity.
Assays to measure alterations of root architecture of maize
plants include, but are not limited to the methods outlined
below. To facilitate manual or automated assays of root archi-
tecture alterations, corn plants can be grown in clear pots.

[0448] 1) Root mass (dry weights). Plants are grown in
Turface, a growth media that allows easy separation of
roots. Oven-dried shoot and root tissues are weighed and
a root/shoot ratio calculated.

[0449] 2) Levels of lateral root branching. The extent of
lateral root branching (e.g. lateral root number, lateral
root length) is determined by sub-sampling a complete
root system, imaging with a flat-bed scanner or a digital
camera and analyzing with WinRHIZO™ software (Re-
gent Instruments Inc.).

[0450] 3) Root band width measurements. The root band
is the band or mass of roots that forms at the bottom of
greenhouse pots as the plants mature. The thickness of
the root band is measured in mm at maturity as a rough
estimate of root mass.

[0451] 4) Nodal root count. The number of crown roots
coming off the upper nodes can be determined after
separating the root from the support medium (e.g. pot-
ting mix). In addition the angle of crown roots and/or
brace roots can be measured. Digital analysis of the
nodal roots and amount of branching of nodal roots form
another extension to the aforementioned manual
method.

[0452] All data taken on root phenotype are subjected to
statistical analysis, normally a t-test to compare the trans-
genic roots with that of non-transgenic sibling plants. One-
way ANOVA may also be used in cases where multiple events
and/or constructs are involved in the analysis.

Example 22

Screening of Gaspe Bay Flint Derived Maize Lines
for Drought Tolerance

[0453] Transgenic Gaspe Bay Flint derived maize lines
containing the RT1 or RT1-like gene can be screened for
tolerance to drought stress in the following manner.

[0454] Transgenic maize plants are subjected to well-wa-
tered conditions (control) and to drought-stressed conditions.
Transgenic maize plants are screened at the T1 stage or later.
[0455] Stress is imposed starting at 10 to 14 days after
sowing (DAS) or 7 days after transplanting, and is continued
through to silking. Pots are watered by an automated system
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fitted to timers to provide watering at 25 or 50% of field
capacity during the entire period of drought-stress treatment.
The intensity and duration of this stress will allow identifica-
tion of the impact on vegetative growth as well as on the
anthesis-silking interval.

[0456] Potting mixture: A mixture of Y5 turface (Profile
Products LL.C, IL, USA), 5 sand and %5 SB300 (Sun Gro
Horticulture, WA, USA) can be used. The SB300 can be
replaced with Fafard Fine-Germ (Conrad Fafard, Inc., MA,
USA) and the proportion of sand in the mixture can be
reduced. Thus, a final potting mixture can be 3 (37.5%)
turface, % (37.5%) Fafard and %4 (25%) sand.

[0457] Field Capacity Determination: The weight of the
soil mixture (w1) to be used in one S200 pot (minus the pot
weight) is measured. If all components of the soil mix are not
dry, the soil is dried at 100° C. to constant weight before
determining w1. The soil in the pot is watered to full satura-
tion and all the gravitational water is allowed to drain out. The
weight of the soil (w2) after all gravitational water has seeped
out (minus the pot weight) is determined. Field capacity is the
weight of the water remaining in the soil obtained as w2-w1.
It can be written as a percentage of the oven-dry soil weight.
[0458] Stress Treatment: During the early part of plant
growth (10 DAS to 21 DAS), the well-watered control has a
daily watering of 75% field capacity and the drought-stress
treatment has a daily watering of 25% field capacity, both as
a single daily dose at or around 10 AM. As the plants grow
bigger, by 21 DAS, it will become necessary to increase the
daily watering of the well-watered control to full field capac-
ity and the drought stress treatment to 50% field capacity.
[0459] Nutrient Solution: A modified Hoagland’s solution
at 16 dilution with tap water is used for irrigation.

TABLE 4

Preparation of 20 L of Modified Hoagland’s
Solution Using the Following Recipe:

Component Amount/20 L
10X Micronutrient Solution 16 mL
KH,PO, (MW:136.02) 2 g
MgSO, (MW: 120.36) 77 g
KNO; (MW: 101.2) 1295 g
Ca(NO,),*4H,0 (MW: 236.15) 151 g
NH,NO; (MW: 80.04) 256 g
Sprint 330 (Iron chelate) 32¢g

TABLE 5

Preparation of 1 L of 10X Micronutrient
Solution Using the Following Recipe:

Component mg/L Concentration
H;3BO,; 1854 30 mM
MnCl,*4H,0 1980 10 mM
ZnSO,4*7H,0 2874 10 mM
CuSO,4*5H,0 250 1 mM
H,MoO,°H,0 242 1 mM

Fertilizer grade KNO; is used.

[0460] Itis useful to add halfa teaspoon of Osmocote (NPK
15:9:12) to the pot at the time of transplanting or after emer-
gence (The Scotts Miracle-Gro Company, OH, USA).
[0461] Border plants: Place a row of border plants on
bench-edges adjacent to the glass walls of the greenhouse or
adjacent to other potential causes of microenvironment vari-
ability such as a cooler fan.
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[0462] Automation: Watering can be done using PVC pipes
with drilled holes to supply water to systematically posi-
tioned pots using a siphoning device. Irrigation scheduling
can be done using timers.

[0463] Statistical analysis: Mean values for plant size, color
and chlorophyll fluorescence recorded on transgenic events
under different stress treatments will be exported to Spotfire
(Spotfire, Inc., MA, USA). Treatment means will be evalu-
ated for differences using Analysis of Variance.

[0464] Replications: Eight to ten individual plants are used
per treatment per event.

[0465] Observations Made: Lemnatec measurements are
made three times a week throughout growth to capture plant-
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growth rate. Leaf color determinations are made three times a
week throughout the stress period using Lemnatec. Chloro-
phyll fluorescence is recorded as PhiPSII (which is indicative
of the operating quantum efficiency of photosystem II pho-
tochemistry) and Fv/Fm' (which is the maximum efficiency
of photosystem II) two to four times during the experimental
period, starting at 11 AM on the measurement days, using the
Hansatech FMS2 instrument (LemnaTec GmbH, Wurselen,
Germany). Measurements are started during the stress period
at the beginning of visible drought stress symptoms, namely,
leaf greying and the start of leaf rolling until the end of the
experiment and measurements are recorded on the youngest
most fully expanded leaf. The dates oftasseling and silking on
individual plants are recorded, and the ASI is computed.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 45
<210>
<211>
<212>
<213>
<220>

<223>

SEQ ID NO 1
LENGTH: 20
TYPE: DNA
ORGANISM:
FEATURE:
OTHER INFORMATION: primer

artificial

<400> SEQUENCE: 1

gcagacgcga caaagatgaa

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 2
LENGTH: 21
TYPE: DNA
ORGANISM:
FEATURE:
OTHER INFORMATION: primer

artificial

<400> SEQUENCE: 2

cgaatctcaa gctaatgagg a

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 3
LENGTH: 18
TYPE: DNA
ORGANISM:
FEATURE:
OTHER INFORMATION: primer

artificial

<400> SEQUENCE: 3

aggagcccag cgtgggcg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 4
LENGTH: 22
TYPE: DNA
ORGANISM:
FEATURE:
OTHER INFORMATION: primer

artificial

<400> SEQUENCE: 4

caaaagaacc ccggagaagce ta

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 5
LENGTH: 23
TYPE: DNA
ORGANISM:
FEATURE:

artificial

20

21

18

22
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<223> OTHER INFORMATION: primer

<400> SEQUENCE: 5

ctatcceggt catccaatat
<210> SEQ ID NO 6

<211> LENGTH: 23
<212> TYPE: DNA

gta

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 6

gatctgccac tgggtattat
<210> SEQ ID NO 7

<211> LENGTH: 23
<212> TYPE: DNA

gac

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 7

getgcagett acattgttet
<210> SEQ ID NO 8

<211> LENGTH: 22
<212> TYPE: DNA

cte

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 8
caacaccaga gcctctacag
<210> SEQ ID NO 9

<211> LENGTH: 7800
<212> TYPE: DNA

tg

<213> ORGANISM: Zea mays

<400> SEQUENCE: 9

ggagatgttt cagtacatgce

tactcttgtyg agtatcaaaa

tgcaatatct tctetgtgea

agcccttegt cgaaccagte

tttgagaaac ttgttgtgag

gaaacttgtt tgatgtgttg

ttctgtgata tatgtgatge

aaacaaataa aaagggtatt

cacctgggat ccggtaaage

actggcaaag gggcccatta

aaagaagtcce getttgecga

gtgcctagtyg ccaggatage

cgagttttet ttgccgagta

agagccettgg
ttttagtcce
gagacaatcg
tagccgececa
atacttgttt
atatttgtga
ctacgatatg
atggccactt
ttectttgeceg
gagccacctt
gtgcatatca
agacacttga

ccaattgcac

tgcecgeatee
gcatgatata
geggecatcega
cctegttgat
gtgaaacttt
gatatatggt
tatcttttgt
tgccgagtgt
agtgttgtgg
tgccaagage
tcgcactegy
caaagactcc

tcggtaaaga

ggattccetyg ctcaattcca
tattcatctyg gtctcacaca
acaaccctca cgcttcacce
gacattgtgt tggtgacatg
tgtgagagac ctatgtttgt
gttggtgatg catgtgttga
ttgtttggat ggaatagcaa
aactctcgge aaagaaggca
tccaggcact cagcaaaggg
tcgtgcatca ggcactcgac
cgaaggggct ggcaaaaggg
atcaccgtca cttggtatcg

ctttatcaag tgtccgacaa

23

23

23

22

60

120

180

240

300

360

420

480

540

600

660

720

780
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aaaagtactc ggcaaagaag ccgatctata gttcgcaaga cttcectttgtc gagagtcaca 840
ctcggtaaag agtctgtcga gtgttttctg gactttgetg aagcacttgg aaaaacagtt 900
gtatccgtta gtgatgtagg gatggatttc ctaaagtctt gtaaaagaac gaataggcag 960

tgcacaactc aacaaacttg tatatacact acggagtact acacttttag agctgcagta 1020
agaaaaagga gagagaaaca gtgaacgcaa tacatgggaa agctagggtce gggcggtacg 1080
gtaaggtatc tgccgtgcce atacctggca tctcatcaca atctcectggce caagcettgte 1140
gatctagecct ctetctetet tttgtgcagt gagacccgac atgaatgggt gtggggctca 1200
tctgatcagt ccttgtgtta ctttgtttce ttttectttg aattteccggg gtttgcagaa 1260
ggacagccegg gtactgcatce gatgttggge attctceccagt tttgttettg gtettggagg 1320
aggaaaaggc ccagggacca actttttcge agcccccect tettectcece tttgcactge 1380
tgctgcegtyg gaatcataca tcacaattac cgaggccaca gaaaagagtg tttttttget 1440
tgaggaaaag ggctagtccc tttattccaa ccacacacat gcatgcagaa aaagtcgatg 1500
gtggtggagt cgtacagtag tacaattaaa aactaactcg atcatatata tacatacttt 1560
gaaatgcaag tgccaggttc ttgagtactg tcctcagcta ctactacgta ccttgaagaa 1620
atttctagca agagacaatg gctaagaaag agaccatgca tggtgaaatt aaagagtgtt 1680
cttgacatga gaaacgtggt ttgctaactt taatcaagcc caaccaaagc tatcccaata 1740
tttaatggat gcatgggcta gccggccggg tgagagcaag gttaataata tagattataa 1800
tggcttttat gatgttgtca taccatgtat atagcaaact aaaagtccag tcatacaata 1860
actctaccat gatataagct atacatttaa tattaggact tatctttttt tttctcacac 1920
aaagtggctt agagtctatg agtaggccac ttttagetgg ctattagagce aagtttaata 1980
atataacgca tagtaagttt tataatgtta ccatgttaca tatagccaac aaaacatcta 2040
gtcatataat aactttcttg tgtatggtac aagttgtata tttaatattt attctactcc 2100
ttecctetecat aagttgtett gtagtcagce cacgtccage tgactactag tgagcagcecce 2160
gtttttctet ctttettecgg tatggccata aatctgatgt gttatctcectt gcagettgte 2220
tctgtcacct tattatactt gttcttagtg agcagtccege ttctgtgtca ccgtaaacct 2280
gatagggcat gcacgtatta caatccgtcc acgtcatctt atcatgecttg ctctagtcett 2340
gttaaataga tctgtaataa accatatata gtccgttttt caagttggca tctttgctac 2400
ttccatttgg taccaacatg atctgacatc tctacgtcaa ctcgccagac agacaaatac 2460
ctattgcaga cgccaaagac aaacaataat tgacattact ttggccgttt tetgtagacc 2520
gttttctttt cccgagaaca atttgtacca gcagtgactg atcgatgagg cgttttagece 2580
ctatatatgg cggctataat aatacacccg agccagaaaa gacttgtcte tttggtgceca 2640
tatgcatgtt tatggctacg ctagctttag ggcagagaga gagagagatc ctactagcta 2700
gcagaaatgt tagaatgata tgagagagag aacagagaga gcagagagag agagcttttce 2760
ttecttgectt gaaaggagag gaacgggaac aaaggtaccc aatgctagca gatacataag 2820
gagggacgta cgggccgggt aaagcgacga agccttatgg atgggcatct ccatttetcet 2880
aacccgatat gectagctta gettceccattg gtgggggegt gtgtgttctt tgagagattce 2940
taaaagctcg tcaccgtaga gctagcagtg cgacctttat tttcecttctee cectegtggg 3000

ggaagtggca tcgatcgatt aagatcccct ttacaaccac catgatggca gcctegtegt 3060
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cgtcgtectt caacctcagt gatcatctcg ttcaagatga cctceccegtgg cetgettett 3120
cttcttette ctcecccagetyg ccatttgcecte cttetcatee tectcacgge gecattattg 3180
gaggcagcca gcaatggtgg cagcaacctc aaatgctgta agcaccttgc agctctaget 3240
agcactagta tttccttatg tttacaatta ttgtcagggt caaaatttgt tetttgtgca 3300
ttgtgagtgt tcaatcatat tcccttecte tctetctete aaaggaaagt aattttggag 3360
tgcattcatg cattctttgt ttttatagta ctggattcectt cctaggtaga atttggagtt 3420
ttecctetgeca tatgettgtt ctetctecce cceeccecccececece ccagetgcecte cetgttgtet 3480
ccatggagtc tagggaatcg tagctcggca aaatgacaac tttcggcaga aacagataaa 3540
cagcacacgg atgatgatgc aacttatgtg catgactcca tccaacaatt tgttggtttce 3600
ctccgegact ccgaaaggtce getgtgcatg catttttett ttttgtcatg gtcatcaatg 3660
gacggccgge atatatatac atacatacat agtgattcgt cctccacatc ttgtttaccce 3720
agcaggccag gccagccgga tgcatatgca tctatttgat tecttttact actgcagaaa 3780
ctgtgcagac cggcatccct ccgacgagct tgaggtectce ctctcagcac aaggcagcca 3840
ccaccaccac caccatccectt cttecttcagt gatccatcect cagctaaget cgctgctaat 3900
gatgcaagac ctagggttcc aatggagcag ctgcggcagce ttcecgtggaca cctectegte 3960
gtegeccatyg ccaccaccac tggtgaacgg ccagcagcac gacggccaca acaagatcaa 4020
ggagtgggac cgcccgctca ctgctaataa ctcatcaagg tcatcgtgtg cgagcacagce 4080
tatggcttge cgagatgtceg tectcgacgg cggcggcegge ggcggcectee ctgeccatggce 4140
cgeegtegee gecgatettyg acgacggeac cgtgctceeeg gegagcegtca acgteccccg 4200
gacgacgacyg acgcgccaga ggccattccee ggeggegecg ccacctetec ceggegacge 4260
gttcgagata ctggcttcecgt cgaggctatg caagaccctg ctgcttagec aagettette 4320
ttcggtactg ctccataatg gcacgacgat gcctttgttg agatcagage atgtgcccta 4380
tggccctect getcectgete atccccaagg accatccatce ggcaactaca agcaggtcag 4440
tcaaattaaa gtacagtgta gagcttgcgt cgttgcttga acagtacagt actctctctce 4500
tctetetete tetcactete agagaaggga aaggaaaagg atggatgcat gcatcaaacc 4560
gttagctgca tatgcagcag ctgctgtttt ttttttcttt ctttetttgg ctgaacaget 4620
gatgatactt atcctgcagt gtcttagaac tcaagcagta agtgtatagc cccatttgece 4680
ctactgtctt gagacctcta gttaattgag ttcagacatt aaattgatag gagataactt 4740
aactaaaatc atttgaactc taaaagatag cataaaatct ccttttatga ttatatagtg 4800
tggcatgtaa actcaggtat atacatggta ttccatccat ccacctccag aaaactatat 4860
gcttgctgac ttgattagte tcttgttage caagccaaaa catgtttett tcgtgagaga 4920
atgaactacg tgatggtata gttattgtgt atatacacgc atgtatatat atatatatat 4980
atatatatat atatatatat aggcgaagag agttcaagtc aataacagat taacagttac 5040
cagtagttct actctccect atatatatgt gtgcatgttt tgctcatact ctcetctatct 5100
atctatatgt ctatctgtcc gtgtcegtgt atatatgtgce atgcttcatt agagaaaata 5160
atggtcgatt tattttctaa gcccaaaaaa cagagtcaaa tatctatcta ctattataaa 5220
gcatcagatt cgatggtcgt cctacatcac gcgcgtaggt ctattcctcet ccctttatca 5280

gtgtgggeceg tgagaaacca cacaaggctc tattagtggg tcegttacctce gtagatgggce 5340
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cgtgagtcaa

tccactatct

ttttcaactc

tgtgtcgtgg

acctaagcta

cagattttga

ttataaaccc

tgtacagtat

gaccattaca

gttcaagcetyg

agagtaccag

catgtectga

tcegatgaga

cccagecgygy

gggctetece

ceggecgage

ctggectege

agggaactaa

atacgactaa

tagttgatga

gcaacgtgat

cacgegtgeg

gegcagcacyg

gtggtgcegt

ttcaaggtac

gatcaacgtt

ttetgttece

agctegtete

ggttttggag

tatacctgac

ggccateggt

ttatcagcca

ttctttettt

catgatcacc

agtaagaagc

aaaatctggyg

atcagggttce

gcagagggct

gcctaacaac

aaaggaggac

ataactttct

caacacatgt

agagggtgtg

actaataagt

taaacaaaac

gtgatagaac

tttagetgtt

ctaagaggtt

ctacacgege

tggatctgca

tcctggecga

cegggeccat

ttttgctety

catctttttt

tgcacttgca

taaagcegtt

ttacacacac

tatagaaaag

cttaattctt

tgcgtgegee

aagcggcatg

cgtcgaagaa

tcgtatacte

aattgacagt

tgattaggta

accgtttgge

dgcaggceagy

actaacacta

tacatcaaat

cacttggtece

ccatggcaag

ctcaccctcea

ccaggecgac

ggaaacttte

ttcaaacgcg

ctgectggty

agaaagccge

gagctactgt

aagacctttg

gtattgtact

tttgtttggy

gttagttcaa

atccctatge

aacatttgca

attatgtgat

acagctcatt

atgatatgat

gtgtgtgetg

agcaaaggta

getgtacaaa

catccattge

ccgeccaata

tcgtetteac

tgcagtgetyg

cttattcata

agagcatgca

ccctagetaa

tttgcagtge

tcaaagcatg

gectegagte

taggctgggt

aacaccaacc

aggaaagaga

aaggtacccg

attacatata

ctatgtatgt

ttcttcaaga

atgagttcca

catctgetygyg

cctgcagact

accgcgggta

atgttaaatc

agcgetgggg

cctetetegt

atacagtgca

gcgaactata

gctaagataa

agtctgtata

attataaact

aaatttattg

cacctcacgt

tgccaaaagg

cgagtagtac

gggtttgccg

gtcctactee

gcagccagte

dagagagagce

daggaggagyg

agcagecttt

tcgtegtace

ttaactccte

ctggegeect

tatataatac

tgggtgacag

gatcagceggt

atgcagatgg

gcggeggcayg

gagcagcggt

ctegtgeegt

taatatccaa

aattagggga

geegtegtea

ttattaactc

gcagactgat

tcaagtcgag

gacatagcca

taggattttt

ctgagecgec

acaccatacg

tgatgtttgt

agctggagga

gcacgtccta

acgcttccac atagtaccac

aaaaaagagg gtaaggctca

aatgtaatat tttgttcttg

tacacatagg atgtatgagt

gttcagacta tataatccaa

gattatataa tctgggcaga

agctagcaac atgttacata

cattgecgett tcagtgtgag

ggacagggge gtacgattgt

gtttgegtge cttgectget

tactcctaat ctcatgcatg

tagtgcatge tctetegete

aggtcggage agaagctagg

aggagtacaa caggccggec

tagggttgga gagtgaccge

geccatacce tcecteegget

gcaggetttyg ttgtgtttge

gecegtgece tgtcaccace

accctecata tagatatata

getttgttet gttgaagaac

cctecategt ttetgatgaa

gegegtettyg tggaggecge

cagcacgecce agcactgeca

cctecaccat cgteecttet

ctcgatcgtt tegtcattte

tcatatatat atagtactaa

ccggateget getcetteage

cgattattca gcattattag

tctctctata tatataaata

accgcatcetyg tgctcatgga

gtaaccaact agctagctge

cgctegecaa gaaatactgt

ttcectectga cagcagttet

cctacctgaa atcctcecaga

tctaaatcag gcteggttte

gecacgtegeg ttgegtgtga

aacgaggcct gaccteegea

cgtgaccaac gagaacggag

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620
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tctgggttcece accgaatttt agggcaaact aaagtcatgt cagcgctact agagacacag 7680
cacaacagtg taccaagaac tactaatcca cggttcatct cagttcatcc acggttaata 7740

ccagttcectcece gggccaaaag acacccacca tctacctett gtgttgtcte tetttgecac 7800

<210> SEQ ID NO 10

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: artificial
<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 10

tggcatcgat cgattaagat cccct 25

<210> SEQ ID NO 11

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: artificial
<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 11

tggaacccag actccgttet cgt 23
<210> SEQ ID NO 12

<211> LENGTH: 1385

<212> TYPE: DNA

<213> ORGANISM: Zea mays

<400> SEQUENCE: 12

ctegtggggg aagtggcatc gatcgattaa gatccccttt acaaccacca tgatggcage 60
ctegtegteg tegtecttca acctcagtga tcatctegtt caagatgacce tccegtggece 120
tgcttettet tettettect cccagetgcee atttgctect tetcatccte ctcacggege 180
cattattgga ggcagccagce aatggtggca gcaacctcaa atgctaaact gtgcagaccg 240
gcatccctee gacgagcettyg aggtectect ctcagcacaa ggcagccacc accaccacca 300
ccatccttet tettcagtga tccatcctca getaageteg ctgctaatga tgcaagacct 360
agggttccaa tggagcagct gecggcagett cgtggacace tectegtegt cgeccatgece 420
accaccactg gtgaacggcce agcagcacga cggccacaac aagatcaagyg agtgggaccg 480
ccegetcact gctaataact catcaaggte ategtgtgeg agcacagceta tggettgecg 540
agatgtcgte ctcgacggceg geggeggegg cggectceect gecatggeeyg ccegtegecge 600
cgatcttgac gacggcaccg tgctcecegge gagegtcaac gteccccgga cgacgacgac 660
gegecagagyg ccattcccgg cggegecgece acctcetecce ggcgacgegt tcegagatact 720
ggcttegteg aggctatgca agaccctgcet gettagecaa gettettett cggtactget 780
ccataatgge acgacgatgce ctttgttgag atcagagcat gtgccctatg gccctectge 840
tcetgetcat ccccaaggac catccatcgg caactacaag cagtgcatge agatgggcege 900
gtettgtgga ggecgegege agcacgaagce ggcatgtcaa agcatggegg cggcagcagce 960

acgcccagcea ctgccagtgg tgccgtegte gaagaagect cgagtcegage ageggtecte 1020
caccatcgtce ccttectttca aggtaaggaa agagaaatta ggggaccgga tcgctgctcet 1080

tcagcagctce gtctcaccgt ttggcaagac tgataccgca tcectgtgctca tggaggccat 1140
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cggttacatc aaatttcttc aagatcaagt cgagactctg agccgcccct acctgaaatce 1200
ctccagaagt aagaagccca ggccgacacce geggggttet tcaaacgega gegetgggga 1260
gctggaggaa acgaggcctg acctceccgcag cagagggcte tgcctggtgce ctectetegtg 1320
cacgtcctac gtgaccaacg agaacggagt ctgggttcca ccgaatttta gggcaaacta 1380
aagtc 1385
<210> SEQ ID NO 13

<211> LENGTH: 443

<212> TYPE: PRT

<213> ORGANISM: Zea mays

<400> SEQUENCE: 13

Met Met Ala Ala Ser Ser Ser Ser Ser Phe Asn Leu Ser Asp His Leu
1 5 10 15

Val Gln Asp Asp Leu Pro Trp Pro Ala Ser Ser Ser Ser Ser Ser Gln
20 25 30

Leu Pro Phe Ala Pro Ser His Pro Pro His Gly Ala Ile Ile Gly Gly
35 40 45

Ser Gln Gln Trp Trp Gln Gln Pro Gln Met Leu Asn Cys Ala Asp Arg
50 55 60

His Pro Ser Asp Glu Leu Glu Val Leu Leu Ser Ala Gln Gly Ser His
65 70 75 80

His His His His His Pro Ser Ser Ser Val Ile His Pro Gln Leu Ser
85 90 95

Ser Leu Leu Met Met Gln Asp Leu Gly Phe Gln Trp Ser Ser Cys Gly
100 105 110

Ser Phe Val Asp Thr Ser Ser Ser Ser Pro Met Pro Pro Pro Leu Val
115 120 125

Asn Gly Gln Gln His Asp Gly His Asn Lys Ile Lys Glu Trp Asp Arg
130 135 140

Pro Leu Thr Ala Asn Asn Ser Ser Arg Ser Ser Cys Ala Ser Thr Ala
145 150 155 160

Met Ala Cys Arg Asp Val Val Leu Asp Gly Gly Gly Gly Gly Gly Leu
165 170 175

Pro Ala Met Ala Ala Val Ala Ala Asp Leu Asp Asp Gly Thr Val Leu
180 185 190

Pro Ala Ser Val Asn Val Pro Arg Thr Thr Thr Thr Arg Gln Arg Pro
195 200 205

Phe Pro Ala Ala Pro Pro Pro Leu Pro Gly Asp Ala Phe Glu Ile Leu
210 215 220

Ala Ser Ser Arg Leu Cys Lys Thr Leu Leu Leu Ser Gln Ala Ser Ser
225 230 235 240

Ser Val Leu Leu His Asn Gly Thr Thr Met Pro Leu Leu Arg Ser Glu
245 250 255

His Val Pro Tyr Gly Pro Pro Ala Pro Ala His Pro Gln Gly Pro Ser
260 265 270

Ile Gly Asn Tyr Lys Gln Cys Met Gln Met Gly Ala Ser Cys Gly Gly
275 280 285

Arg Ala Gln His Glu Ala Ala Cys Gln Ser Met Ala Ala Ala Ala Ala
290 295 300

Arg Pro Ala Leu Pro Val Val Pro Ser Ser Lys Lys Pro Arg Val Glu
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305 310 315 320

Gln Arg Ser Ser Thr Ile Val Pro Ser Phe Lys Val Arg Lys Glu Lys
325 330 335

Leu Gly Asp Arg Ile Ala Ala Leu Gln Gln Leu Val Ser Pro Phe Gly
340 345 350

Lys Thr Asp Thr Ala Ser Val Leu Met Glu Ala Ile Gly Tyr Ile Lys
355 360 365

Phe Leu Gln Asp Gln Val Glu Thr Leu Ser Arg Pro Tyr Leu Lys Ser
370 375 380

Ser Arg Ser Lys Lys Pro Arg Pro Thr Pro Arg Gly Ser Ser Asn Ala
385 390 395 400

Ser Ala Gly Glu Leu Glu Glu Thr Arg Pro Asp Leu Arg Ser Arg Gly
405 410 415

Leu Cys Leu Val Pro Leu Ser Cys Thr Ser Tyr Val Thr Asn Glu Asn
420 425 430

Gly Val Trp Val Pro Pro Asn Phe Arg Ala Asn
435 440

<210> SEQ ID NO 14

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: artificial
<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 14

ccaaggacca tccatcggca act 23

<210> SEQ ID NO 15

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: artificial
<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 15

actcecgttet cgttggtcac 20
<210> SEQ ID NO 16

<211> LENGTH: 1167

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<400> SEQUENCE: 16

atgatggect cctectette ctectecage ctetgtgata atcatctett gcaagatgac 60
ctgatcccat ggecttecat geectttget cctgetecca acacctttgg attgaaccac 120
caatggagcce agcctccaat getaagcage agtactgatce agttaagete atatgagett 180
gaatcactcc aatcagttga aagtcagctyg gcagctgetg ctectecgac attaageccc 240
catctgcagyg ctcatcaact cagcacggtyg ctaatgatge aggagetagg gttccaatgg 300
agcagctgeg ctgcgecage agatcaacat agtattgcaa getccacgaa taataatagt 360
aatgtgatga tgaacgagga ggagctacgg ccacgtectg atcaatcect aatcagcaat 420
ccaaggtcat gcagecgecac cacgettett ccteegecge atctacatct ggacggeget 480

gtgctecega gcatcaacgt ctegeggetyg cagaagcetgg cegecggega tgagecgetg 540
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cagatatgtt gcaagaggca ggctgctgct gctgcagtgg tceggccatag cagcataaga 600
gatgagcatg tgccctgece ctatgctgge cctcectgete atctaattca aggaccatcc 660
aacaccctgc agatgaagag gaatacgaat gcagcagctc aagggagagg tggccgccat 720
gggagttcaa cggagcacag atcatcaaca gcgctgccgce catcgtcaaa gaagccccegg 780
ctcgagtcac actcctccte aatgcttccet tcattcaagg taaggaaaga gaaactaggg 840
gatagaattg ccgcccttca gcaactggtce tcaccctttg gtaagactga taccgcatcg 900
gtactcatgg aggccatcgg ttacatcaaa tttcttcagg accaagttga gactttgage 960

ggtccatace tgagatcatc caagaacagc aagaaattag cctgcagggce agcacaacaa 1020
caacggaagg ggacgtcaaa tggaggggac gcagcagcaa agcttgacct ccgaagtaga 1080
ggactctgee tggtgcccct gtegtgcacce tecctacgtca ccaacgagaa tggggtttgg 1140
cctccaccca atttcagagg aaactga 1167
<210> SEQ ID NO 17

<211> LENGTH: 388

<212> TYPE: PRT

<213> ORGANISM: Oryza sativa

<400> SEQUENCE: 17

Met Met Ala Ser Ser Ser Ser Ser Ser Ser Leu Cys Asp Asn His Leu
1 5 10 15

Leu Gln Asp Asp Leu Ile Pro Trp Pro Ser Met Pro Phe Ala Pro Ala
20 25 30

Pro Asn Thr Phe Gly Leu Asn His Gln Trp Ser Gln Pro Pro Met Leu
35 40 45

Ser Ser Ser Thr Asp Gln Leu Ser Ser Tyr Glu Leu Glu Ser Leu Gln
50 55 60

Ser Val Glu Ser Gln Leu Ala Ala Ala Ala Pro Pro Thr Leu Ser Pro
65 70 75 80

His Leu Gln Ala His Gln Leu Ser Thr Val Leu Met Met Gln Glu Leu
85 90 95

Gly Phe Gln Trp Ser Ser Cys Ala Ala Pro Ala Asp Gln His Ser Ile
100 105 110

Ala Ser Ser Thr Asn Asn Asn Ser Asn Val Met Met Asn Glu Glu Glu
115 120 125

Leu Arg Pro Arg Pro Asp Gln Ser Leu Ile Ser Asn Pro Arg Ser Cys
130 135 140

Ser Ala Thr Thr Leu Leu Pro Pro Pro His Leu His Leu Asp Gly Ala
145 150 155 160

Val Leu Pro Ser Ile Asn Val Ser Arg Leu Gln Lys Leu Ala Ala Gly
165 170 175

Asp Glu Pro Leu Gln Ile Cys Cys Lys Arg Gln Ala Ala Ala Ala Ala
180 185 190

Val Val Gly His Ser Ser Ile Arg Asp Glu His Val Pro Cys Pro Tyr
195 200 205

Ala Gly Pro Pro Ala His Leu Ile Gln Gly Pro Ser Asn Thr Leu Gln
210 215 220

Met Lys Arg Asn Thr Asn Ala Ala Ala Gln Gly Arg Gly Gly Arg His
225 230 235 240

Gly Ser Ser Thr Glu His Arg Ser Ser Thr Ala Leu Pro Pro Ser Ser
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245 250 255

Lys Lys Pro Arg Leu Glu Ser His Ser Ser Ser Met Leu Pro Ser Phe
260 265 270

Lys Val Arg Lys Glu Lys Leu Gly Asp Arg Ile Ala Ala Leu Gln Gln
275 280 285

Leu Val Ser Pro Phe Gly Lys Thr Asp Thr Ala Ser Val Leu Met Glu
290 295 300

Ala Ile Gly Tyr Ile Lys Phe Leu Gln Asp Gln Val Glu Thr Leu Ser
305 310 315 320

Gly Pro Tyr Leu Arg Ser Ser Lys Asn Ser Lys Lys Leu Ala Cys Arg
325 330 335

Ala Ala Gln Gln Gln Arg Lys Gly Thr Ser Asn Gly Gly Asp Ala Ala
340 345 350

Ala Lys Leu Asp Leu Arg Ser Arg Gly Leu Cys Leu Val Pro Leu Ser
355 360 365

Cys Thr Ser Tyr Val Thr Asn Glu Asn Gly Val Trp Pro Pro Pro Asn
370 375 380

Phe Arg Gly Asn
385

<210> SEQ ID NO 18

<211> LENGTH: 1362

<212> TYPE: DNA

<213> ORGANISM: Arabidopsis thaliana

<400> SEQUENCE: 18

atggactctg ctaatctcca tcagcttcaa gatcaattac agettgtggyg gtcttcettca 60
tcttettett cecttagacaa taactctgac ccttettget atggagcectte atctgcccat 120
caatggagce caggaggtat ttctttgaat agtgtgaget tgagtcataa ttataacaat 180
gagatgttaa acacaagagc tcacaacaac aacaacaaca acaacacaag tgaatgtatg 240
agtctctcca gcatccacaa tcactcecttg atccaacaac aagactttcece tttacaatgg 300
cctcatgace aatcttcata tcaacatcat gaaggactte tcaagatcaa agaagagcett 360
tcctecatcaa ctatctcaga ccatcaagaa ggcatatcca agttcacaga catgttaaat 420
agtccagtga taacaaacta tttgaagatc aatgaacata aggactacac tgagaagctt 480
cttctcaaga gtatgtcectte tggattecceg atcaatggag actatggtag cagecttcce 540
tcttettett cttectette accttegtcet cagtcgcata gaggcaactt cagtcagatt 600
tacccaageg taaacatatc gagtttgage gaatctcgga agatgagcat ggacgacatg 660
agtaacatct caagaccatt tgatataaac atgcaggttt ttgatggaag attgtttgaa 720
ggaaatgtat tagttcctee ttttaacgct caagagatta gtagtcttgg gatgagcaga 780
ggaagcctte cttettttgg cctecctttt catcatcatce tgcagcaaac acttccccac 840
ctttettett cccctactca tcaaatggaa atgttcageca atgaacctca aacaagtgaa 900
gggaagaggce ataacttctt gatggcaaca aaagcaggag aaaatgcttc caagaaaccy 960

cgcgtggaat cacgctccte ttgcccacce ttcaaggtga ggaaagaaaa gttaggagac 1020
agaatagcag ctctgcagca gttggtttca ccctttggga agacagatac agcatctgtg 1080
ttaatggaag caattggata catcaaattc ctacagagcc agatcgagac tttaagcgtce 1140

ccctacatga gagcatctag gaaccgacce ggaaaagect cecagetggt ctcacaatca 1200
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caagaagggg atgaggaaga gacgagagat cttagaagcc gtgggctatg tcectagtgecg 1260
ttatcatgca tgacttatgt taccggagat ggtggggatg gaggaggcgg tgttggtact 1320
ggtttttggce caacgccacce tggttttggt ggcggaactt ag 1362
<210> SEQ ID NO 19

<211> LENGTH: 453

<212> TYPE: PRT

<213> ORGANISM: Arabidopsis thaliana

<400> SEQUENCE: 19

Met Asp Ser Ala Asn Leu His Gln Leu Gln Asp Gln Leu Gln Leu Val
1 5 10 15

Gly Ser Ser Ser Ser Ser Ser Ser Leu Asp Asn Asn Ser Asp Pro Ser
20 25 30

Cys Tyr Gly Ala Ser Ser Ala His Gln Trp Ser Pro Gly Gly Ile Ser
35 40 45

Leu Asn Ser Val Ser Leu Ser His Asn Tyr Asn Asn Glu Met Leu Asn
50 55 60

Thr Arg Ala His Asn Asn Asn Asn Asn Asn Asn Thr Ser Glu Cys Met
65 70 75 80

Ser Leu Ser Ser Ile His Asn His Ser Leu Ile Gln Gln Gln Asp Phe
85 90 95

Pro Leu Gln Trp Pro His Asp Gln Ser Ser Tyr Gln His His Glu Gly
100 105 110

Leu Leu Lys Ile Lys Glu Glu Leu Ser Ser Ser Thr Ile Ser Asp His
115 120 125

Gln Glu Gly Ile Ser Lys Phe Thr Asp Met Leu Asn Ser Pro Val Ile
130 135 140

Thr Asn Tyr Leu Lys Ile Asn Glu His Lys Asp Tyr Thr Glu Lys Leu
145 150 155 160

Leu Leu Lys Ser Met Ser Ser Gly Phe Pro Ile Asn Gly Asp Tyr Gly
165 170 175

Ser Ser Leu Pro Ser Ser Ser Ser Ser Ser Ser Pro Ser Ser Gln Ser
180 185 190

His Arg Gly Asn Phe Ser Gln Ile Tyr Pro Ser Val Asn Ile Ser Ser
195 200 205

Leu Ser Glu Ser Arg Lys Met Ser Met Asp Asp Met Ser Asn Ile Ser
210 215 220

Arg Pro Phe Asp Ile Asn Met Gln Val Phe Asp Gly Arg Leu Phe Glu
225 230 235 240

Gly Asn Val Leu Val Pro Pro Phe Asn Ala Gln Glu Ile Ser Ser Leu
245 250 255

Gly Met Ser Arg Gly Ser Leu Pro Ser Phe Gly Leu Pro Phe His His
260 265 270

His Leu Gln Gln Thr Leu Pro His Leu Ser Ser Ser Pro Thr His Gln
275 280 285

Met Glu Met Phe Ser Asn Glu Pro Gln Thr Ser Glu Gly Lys Arg His
290 295 300

Asn Phe Leu Met Ala Thr Lys Ala Gly Glu Asn Ala Ser Lys Lys Pro
305 310 315 320

Arg Val Glu Ser Arg Ser Ser Cys Pro Pro Phe Lys Val Arg Lys Glu
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325 330 335

Lys Leu Gly Asp Arg Ile Ala Ala Leu Gln Gln Leu Val Ser Pro Phe
340 345 350

Gly Lys Thr Asp Thr Ala Ser Val Leu Met Glu Ala Ile Gly Tyr Ile
355 360 365

Lys Phe Leu Gln Ser Gln Ile Glu Thr Leu Ser Val Pro Tyr Met Arg
370 375 380

Ala Ser Arg Asn Arg Pro Gly Lys Ala Ser Gln Leu Val Ser Gln Ser
385 390 395 400

Gln Glu Gly Asp Glu Glu Glu Thr Arg Asp Leu Arg Ser Arg Gly Leu
405 410 415

Cys Leu Val Pro Leu Ser Cys Met Thr Tyr Val Thr Gly Asp Gly Gly
420 425 430

Asp Gly Gly Gly Gly Val Gly Thr Gly Phe Trp Pro Thr Pro Pro Gly
435 440 445

Phe Gly Gly Gly Thr
450

<210> SEQ ID NO 20

<211> LENGTH: 1759

<212> TYPE: DNA

<213> ORGANISM: Zea Mays

<400> SEQUENCE: 20

cgctactage tagtgegact ttttetttet ctecccctet tggaagtage atcgatcgat 60
taaggccgece tttacaacca ccatgatgge ggettegtea tegtecteca acctcagtga 120
tcacctegeg caagatgacce tccteccatg gecttettet tettectect ccectgecatt 180
tgctcectget getcecccate acagegecat tattggagge aacagecage aacctctage 240
gctaaactge gctgaccgge atcactccga cgagcttgag gtgctectet cagcacaagg 300
cagccaccac caccagagec acagccacag gcacagecac cetgettete cggtgatcce 360
tcegecagete agcagetcte tgctaacgat gcaagaccta gggttcecaat ggagcaactg 420
cggeggegge ttoctagaca cctcacegte cacgecgeeg acgaacggge agetgcagca 480
cgatggccac gacgacgaca agatcgagge ggagggcacg cttattacta actcgtcaag 540
gecategtgt gegggcacag ccacgatage cgccagctge cacgacgteg tcctecacgg 600
cggeggegge ggceggeaceg tgctcccgac cataaacatce tegetgacga cgacgacgac 660
gacgcacacg caggcgcage agcagcageyg accgttectg geggegecge cgectcetecc 720
gggcgacgeg ttcgagatac tactggecte gtcegaggetyg tgcaagacce tgetgettag 780
ccaagetget gettettett cttettette ggtgetgete cacgacgacyg gcacgatcag 840
cacggtgect tecgectgagat cggagtegga geatgtggece tatggetatg geggeggecce 900
tcctectect getectgeeg ctgetcateg tecccgagga cgacgaccat ccgttgacaa 960

ctacaagcag cagatgggeg ccgecgectyg tgecgeggga geaggecgee agtggagege 1020
ggagcacgga gggcgagceg ccegectgtga agaaagggceg gcageggcac cagcacgecg 1080
cceggtggty gtgccatgga agaagecteg actegageag cgcetcegget ceggetceegg 1140
ctcecggetece tcecaccacca tecteectte tttegaggta cggaaagaga agttagggga 1200

ccggateget gecctceccage agectcegtcecte gceccattegge aagaccgata ccgegtetgt 1260
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gctcatggag gccattggcet acatcaagtt cctccaagac caagtcgaga ctttgagecg 1320
ccectacttyg aagtegtcca gaagtagcaa gaagcccagg ccgacgcace agcegggggtyg 1380
ttggaacgce agcgetgcag gggaggagca ggagcaggag gagacgacga cgaggaggcg 1440
gcggectgac cteccgcagca gagggctetg cctegtgcece ctetectgceca cgtectacgt 1500
caccaacgag aacggggcct gggttcectte ccaattttaa ttttagggga gactactagc 1560
tatagagatc agaggagcag agacaacact gtaccacgaa ctaatccacg gttaatatca 1620
cctcacatct ctgctctget catgttgttg tcectgtgtete tttgecttgg cecttggecyg 1680
taaataccag tcagtttcta aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1740
aaaaaaaaaa aaaaaaaaa 1759
<210> SEQ ID NO 21

<211> LENGTH: 485

<212> TYPE: PRT

<213> ORGANISM: Zea mays

<400> SEQUENCE: 21

Met Met Ala Ala Ser Ser Ser Ser Ser Asn Leu Ser Asp His Leu Ala
1 5 10 15

Gln Asp Asp Leu Leu Pro Trp Pro Ser Ser Ser Ser Ser Ser Leu Pro
20 25 30

Phe Ala Pro Ala Ala Pro His His Ser Ala Ile Ile Gly Gly Asn Ser
35 40 45

Gln Gln Pro Leu Ala Leu Asn Cys Ala Asp Arg His His Ser Asp Glu
50 55 60

Leu Glu Val Leu Leu Ser Ala Gln Gly Ser His His His Gln Ser His
65 70 75 80

Ser His Arg His Ser His Pro Ala Ser Pro Val Ile Pro Pro Gln Leu
85 90 95

Ser Ser Ser Leu Leu Thr Met Gln Asp Leu Gly Phe Gln Trp Ser Asn
100 105 110

Cys Gly Gly Gly Phe Leu Asp Thr Ser Pro Ser Thr Pro Pro Thr Asn
115 120 125

Gly Gln Leu Gln His Asp Gly His Asp Asp Asp Lys Ile Glu Ala Glu
130 135 140

Gly Thr Leu Ile Thr Asn Ser Ser Arg Pro Ser Cys Ala Gly Thr Ala
145 150 155 160

Thr Ile Ala Ala Ser Cys His Asp Val Val Leu His Gly Gly Gly Gly
165 170 175

Gly Gly Thr Val Leu Pro Thr Ile Asn Ile Ser Leu Thr Thr Thr Thr
180 185 190

Thr Thr His Thr Gln Ala Gln Gln Gln Gln Arg Pro Phe Leu Ala Ala
195 200 205

Pro Pro Pro Leu Pro Gly Asp Ala Phe Glu Ile Leu Leu Ala Ser Ser
210 215 220

Arg Leu Cys Lys Thr Leu Leu Leu Ser Gln Ala Ala Ala Ser Ser Ser
225 230 235 240

Ser Ser Ser Val Leu Leu His Asp Asp Gly Thr Ile Ser Thr Val Pro
245 250 255

Ser Leu Arg Ser Glu Ser Glu His Val Ala Tyr Gly Tyr Gly Gly Gly
260 265 270
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Pro Pro Pro Pro Ala Pro Ala Ala Ala His Arg Pro Arg Gly Arg Arg
275 280 285

Pro Ser Val Asp Asn Tyr Lys Gln Gln Met Gly Ala Ala Ala Cys Ala
290 295 300

Ala Gly Ala Gly Arg Gln Trp Ser Ala Glu His Gly Gly Arg Ala Ala
305 310 315 320

Ala Cys Glu Glu Arg Ala Ala Ala Ala Pro Ala Arg Arg Pro Val Val
325 330 335

Val Pro Trp Lys Lys Pro Arg Leu Glu Gln Arg Ser Gly Ser Gly Ser
340 345 350

Gly Ser Gly Ser Ser Thr Thr Ile Leu Pro Ser Phe Glu Val Arg Lys
355 360 365

Glu Lys Leu Gly Asp Arg Ile Ala Ala Leu Gln Gln Leu Val Ser Pro
370 375 380

Phe Gly Lys Thr Asp Thr Ala Ser Val Leu Met Glu Ala Ile Gly Tyr
385 390 395 400

Ile Lys Phe Leu Gln Asp Gln Val Glu Thr Leu Ser Arg Pro Tyr Leu
405 410 415

Lys Ser Ser Arg Ser Ser Lys Lys Pro Arg Pro Thr His Gln Arg Gly
420 425 430

Cys Trp Asn Ala Ser Ala Ala Gly Glu Glu Gln Glu Gln Glu Glu Thr
435 440 445

Thr Thr Arg Arg Arg Arg Pro Asp Leu Arg Ser Arg Gly Leu Cys Leu
450 455 460

Val Pro Leu Ser Cys Thr Ser Tyr Val Thr Asn Glu Asn Gly Ala Trp
465 470 475 480

Val Pro Ser Gln Phe
485

<210> SEQ ID NO 22

<211> LENGTH: 47

<212> TYPE: PRT

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: Motif I

<400> SEQUENCE: 22

Val Arg Lys Glu Lys Leu Gly Asp Arg Ile Ala Ala Leu Gln Gln Leu
1 5 10 15

Val Ser Pro Phe Gly Lys Thr Asp Thr Ala Ser Val Leu Met Glu Ala
20 25 30

Ile Gly Tyr Ile Lys Phe Leu Gln Ser Gln Ile Glu Thr Leu Ser
35 40 45

<210> SEQ ID NO 23
<211> LENGTH: 14
<212> TYPE: PRT
<213> ORGANISM: artificial
<220> FEATURE:
<223> OTHER INFORMATION: Motif II

<400> SEQUENCE: 23

Asp Leu Arg Ser Arg Gly Leu Cys Leu Val Pro Leu Ser Cys
1 5 10
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<210> SEQ ID NO 24
<211> LENGTH: 29
<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 24

ggggacaagt ttgtacaaaa
<210> SEQ ID NO 25

<211> LENGTH: 29
<212> TYPE: DNA

aagcaggcet

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 25
ggggaccact ttgtacaaga
<210> SEQ ID NO 26

<211> LENGTH: 54
<212> TYPE: DNA

aagctgggt

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 26

attBl recombination site

attB2 recombination site

ttaaacaagt ttgtacaaaa aagcaggcetg caattaaccce tcactaaagg gaac

<210> SEQ ID NO 27
<211> LENGTH: 53
<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 27

ttaaaccact ttgtacaaga aagctgggtg cgtaatacga ctcactatag gge

<210> SEQ ID NO 28
<211> LENGTH: 4291
<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: vector

<400> SEQUENCE: 28

ctttectgeg ttatccectyg

taccgetege cgcagecgaa

gegeccaata cgcaaaccge

cgacaggttt cccgactgga

tagccaggaa gagtttgtag

gtttgatgce tggcagttta

acaacgttca aatccgetee

caacagataa aacgaaaggc

gecagttcect actctegegt

aacgacggcece agtcttaage

attctgtgga

cgaccgageg

ctecteccege

aagcgggcag

aaacgcaaaa

tggcgggege

cggeggattt

ccagtettec

taacgctage

tcgggecceca

taaccgtatt

cagcgagtca

gegttggeeg

tgagcgcaac

aggccatceg

cctgecegec

gtcctactcea

gactgagcct

atggatgttt

aataatgatt

accgecettty
gtgagcgagg
attcattaat
gcaattaata
tcaggatgge
accctecggy
ggagagegtt
ttcgttttat
tcccagteac

ttattttgac

agtgagctga
aagcggaaga
gcagctggca
cgegtaccege
cttetgetta
cegttgette
caccgacaaa
ttgatgecetyg
gacgttgtaa

tgatagtgac

29

29

54

53

60

120

180

240

300

360

420

480

540

600
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ctgttegttg caacacattg atgagcaatg cttttttata atgccaactt tgtacaaaaa 660
agctgaacga gaaacgtaaa atgatataaa tatcaatata ttaaattaga ttttgcataa 720
aaaacagact acataatact gtaaaacaca acatatccag tcactatgaa tcaactactt 780
agatggtatt agtgacctgt agtcgaccga cagccttcca aatgttcttc gggtgatget 840
gccaacttag tcgaccgaca gccttccaaa tgttcttctce aaacggaatc gtcgtatcca 900
gcctactege tattgtcctce aatgccgtat taaatcataa aaagaaataa gaaaaagagg 960

tgcgagecte ttttttgtgt gacaaaataa aaacatctac ctattcatat acgctagtgt 1020
catagtcctg aaaatcatct gcatcaagaa caatttcaca actcttatac ttttctetta 1080
caagtcgttc ggcttcatct ggattttcag cctcectatact tactaaacgt gataaagttt 1140
ctgtaatttc tactgtatcg acctgcagac tggctgtgta taagggagcc tgacatttat 1200
attccccaga acatcaggtt aatggcegttt ttgatgtcat tttcecgeggtg getgagatca 1260
gccacttett cceccgataac ggagaccggce acactggcca tatcggtggt catcatgege 1320
cagctttcat ccccgatatg caccaccggg taaagttcac gggagacttt atctgacagce 1380
agacgtgcac tggccagggg gatcaccatc cgtegccecegg gegtgtcaat aatatcactce 1440
tgtacatcca caaacagacg ataacggctc tctettttat aggtgtaaac cttaaactgc 1500
atttcaccag cccctgttet cgtcagcaaa agagccgttc atttcaataa accgggcgac 1560
ctcagccatc ccttectgat ttteccgettt ccagegtteg gcacgcagac gacgggctte 1620
attctgcatg gttgtgctta ccagaccgga gatattgaca tcatatatgce cttgagcaac 1680
tgatagctgt cgctgtcaac tgtcactgta atacgctgct tcatagcata cctetttttg 1740
acatacttcg ggtatacata tcagtatata ttcttatacc gcaaaaatca gcgcgcaaat 1800
acgcatactg ttatctggct tttagtaagc cggatccacg cggcgtttac gecccgcect 1860
gccactcatce gcagtactgt tgtaattcat taagcattct gccgacatgg aagccatcac 1920
agacggcatg atgaacctga atcgccagcg gcatcagcac cttgtcgcect tgcgtataat 1980
atttgcccat ggtgaaaacyg ggggcgaaga agttgtccat attggccacg tttaaatcaa 2040
aactggtgaa actcacccag ggattggctg agacgaaaaa catattctca ataaaccctt 2100
tagggaaata ggccaggttt tcaccgtaac acgccacatc ttgcgaatat atgtgtagaa 2160
actgccggaa atcgtcgtgg tattcactce agagcgatga aaacgtttca gtttgctcat 2220
ggaaaacggt gtaacaaggg tgaacactat cccatatcac cagctcaccg tctttcattg 2280
ccatacggaa ttccggatga gcattcatca ggcgggcaag aatgtgaata aaggccggat 2340
aaaacttgtg cttatttttc tttacggtct ttaaaaaggc cgtaatatcc agctgaacgg 2400
tctggttata ggtacattga gcaactgact gaaatgcctc aaaatgttct ttacgatgcece 2460
attgggatat atcaacggtg gtatatccag tgattttttt ctccatttta gcecttccttag 2520
ctcctgaaaa tctcgataac tcaaaaaata cgcccggtag tgatcttatt tcattatggt 2580
gaaagttgga acctcttacg tgccgatcaa cgtctcattt tcegccaaaag ttggcccagg 2640
gctteceggt atcaacaggg acaccaggat ttatttattce tgcgaagtga tcttcecgtcea 2700
caggtattta ttcggcgcaa agtgcgtcgg gtgatgctge caacttagtce gactacaggt 2760
cactaatacc atctaagtag ttgattcata gtgactggat atgttgtgtt ttacagtatt 2820

atgtagtctg ttttttatgc aaaatctaat ttaatatatt gatatttata tcattttacg 2880
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tttctegtte agetttcecttyg tacaaagttg gcattataag aaagcattgce ttatcaattt 2940
gttgcaacga acaggtcact atcagtcaaa ataaaatcat tatttgccat ccagctgata 3000
tceectatag tgagtcgtat tacatggtca tagetgttte ctggcagcte tggcecccegtgt 3060
ctcaaaatct ctgatgttac attgcacaag ataaaataat atcatcatga tcagtcctgc 3120
tccteggeca cgaagtgcac gecagttgeceg gecgggtege gcagggcgaa ctcececgecce 3180
cacggctgcet cgccgatcte ggtcatggce ggceccggagg cgtcccggaa gttegtggac 3240
acgacctceg accactcgge gtacageteg tecaggccge gcacccacac ccaggcecagg 3300
gtgttgtceg gcaccacctg gtectggace gecgctgatga acagggtcac gtcegtceeegyg 3360
accacaccgg cgaagtcgtce ctccacgaag tcccgggaga acccgagecyg gtceggtecag 3420
aactcgaccg ctceggegac gtegegegeg gtgagcaceyg gaacggcact ggtcaacttg 3480
gccatggttt agttcctcac cttgtcgtat tatactatge cgatatacta tgccgatgat 3540
taattgtcaa cacgtgctga tcatgaccaa aatcccttaa cgtgagttac gegtcegttcece 3600
actgagcgtc agaccccgta gaaaagatca aaggatcttc ttgagatcct ttttttetge 3660
gcgtaatetyg ctgcttgcaa acaaaaaaac caccgctacce ageggtggtt tgtttgecgg 3720
atcaagagct accaactctt tttccgaagg taactggcett cagcagagcg cagataccaa 3780
atactgttct tctagtgtag ccgtagttag gccaccactt caagaactct gtagcaccgce 3840
ctacatacct cgctctgcta atcctgttac cagtggetge tgccagtgge gataagtegt 3900
gtcttaccgg gttggactca agacgatagt taccggataa ggcgcagcegg tcgggctgaa 3960
cggggggtte gtgcacacag cccagettgg agegaacgac ctacaccgaa ctgagatace 4020
tacagcgtga gctatgagaa agcgccacge tteccgaagyg gagaaaggceyg gacaggtate 4080
cggtaagegg cagggtcgga acaggagagce geacgaggga gcttecaggyg ggaaacgcect 4140
ggtatcttta tagtcctgte gggtttcecgece acctctgact tgagcegtcga tttttgtgat 4200
gctegtcagyg ggggcggage ctatggaaaa acgccagcaa cgcggcecttt ttacggttcece 4260
tggccttttg ctggectttt gectcacatgt t 4291
<210> SEQ ID NO 29

<211> LENGTH: 4762

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: vector

<400> SEQUENCE: 29

ctttectgeg ttatccectyg attetgtgga taaccgtatt accgectttyg agtgagetga 60
taccgetege cgcagecgaa cgaccgageg cagcegagteca gtgagegagg aagcggaaga 120
gegeccaata cgcaaaccge ctctcccege gegttggeeg attcattaat geagetggea 180
cgacaggttt cccgactgga aagcgggeag tgagegcaac gcaattaata cgegtaccge 240
tagccaggaa gagtttgtag aaacgcaaaa aggccatceg tcaggatgge cttetgetta 300
gtttgatgce tggcagttta tggegggegt cctgeccgece acccteeggyg cegttgette 360
acaacgttca aatcegetee cggeggattt gtectacteca ggagagegtt caccgacaaa 420
caacagataa aacgaaaggc ccagtcttee gactgagect ttegttttat ttgatgectg 480

gcagttcecct actctcgegt taacgctage atggatgttt tcccagtcac gacgttgtaa 540
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aacgacggcc agtcttaagce tcgggcccca aataatgatt ttattttgac tgatagtgac 600
ctgttegttg caacacattg atgagcaatg cttttttata atgccaactt tgtacaaaaa 660
agctgaacga gaaacgtaaa atgatataaa tatcaatata ttaaattaga ttttgcataa 720
aaaacagact acataatact gtaaaacaca acatatccag tcactatgaa tcaactactt 780
agatggtatt agtgacctgt agtcgaccga cagccttcca aatgttcttc gggtgatget 840
gccaacttag tcgaccgaca gccttccaaa tgttcttctce aaacggaatc gtcgtatcca 900
gcctactege tattgtcctce aatgccgtat taaatcataa aaagaaataa gaaaaagagg 960

tgcgagecte ttttttgtgt gacaaaataa aaacatctac ctattcatat acgctagtgt 1020
catagtcctg aaaatcatct gcatcaagaa caatttcaca actcttatac ttttctetta 1080
caagtcgttc ggcttcatct ggattttcag cctcectatact tactaaacgt gataaagttt 1140
ctgtaatttc tactgtatcg acctgcagac tggctgtgta taagggagcc tgacatttat 1200
attccccaga acatcaggtt aatggcegttt ttgatgtcat tttcecgeggtg getgagatca 1260
gccacttett cceccgataac ggagaccggce acactggcca tatcggtggt catcatgege 1320
cagctttcat ccccgatatg caccaccggg taaagttcac gggagacttt atctgacagce 1380
agacgtgcac tggccagggg gatcaccatc cgtegccecegg gegtgtcaat aatatcactce 1440
tgtacatcca caaacagacg ataacggctc tctettttat aggtgtaaac cttaaactgc 1500
atttcaccag cccctgttet cgtcagcaaa agagccgttc atttcaataa accgggcgac 1560
ctcagccatc ccttectgat ttteccgettt ccagegtteg gcacgcagac gacgggctte 1620
attctgcatg gttgtgctta ccagaccgga gatattgaca tcatatatgce cttgagcaac 1680
tgatagctgt cgctgtcaac tgtcactgta atacgctgct tcatagcata cctetttttg 1740
acatacttcg ggtatacata tcagtatata ttcttatacc gcaaaaatca gcgcgcaaat 1800
acgcatactg ttatctggct tttagtaagc cggatccacg cggcgtttac gecccgcect 1860
gccactcatce gcagtactgt tgtaattcat taagcattct gccgacatgg aagccatcac 1920
agacggcatg atgaacctga atcgccagcg gcatcagcac cttgtcgcect tgcgtataat 1980
atttgcccat ggtgaaaacyg ggggcgaaga agttgtccat attggccacg tttaaatcaa 2040
aactggtgaa actcacccag ggattggctg agacgaaaaa catattctca ataaaccctt 2100
tagggaaata ggccaggttt tcaccgtaac acgccacatc ttgcgaatat atgtgtagaa 2160
actgccggaa atcgtcgtgg tattcactce agagcgatga aaacgtttca gtttgctcat 2220
ggaaaacggt gtaacaaggg tgaacactat cccatatcac cagctcaccg tctttcattg 2280
ccatacggaa ttccggatga gcattcatca ggcgggcaag aatgtgaata aaggccggat 2340
aaaacttgtg cttatttttc tttacggtct ttaaaaaggc cgtaatatcc agctgaacgg 2400
tctggttata ggtacattga gcaactgact gaaatgcctc aaaatgttct ttacgatgcece 2460
attgggatat atcaacggtg gtatatccag tgattttttt ctccatttta gcecttccttag 2520
ctcctgaaaa tctcgataac tcaaaaaata cgcccggtag tgatcttatt tcattatggt 2580
gaaagttgga acctcttacg tgccgatcaa cgtctcattt tcegccaaaag ttggcccagg 2640
gctteceggt atcaacaggg acaccaggat ttatttattce tgcgaagtga tcttcecgtcea 2700
caggtattta ttcggcgcaa agtgcgtcgg gtgatgctge caacttagtce gactacaggt 2760

cactaatacc atctaagtag ttgattcata gtgactggat atgttgtgtt ttacagtatt 2820
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atgtagtctyg ttttttatge aaaatctaat

tttctegtte agetttettyg tacaaagttg

gttgcaacga acaggtcact atcagtcaaa

tccectatag tgagtegtat tacatggtca

ctcaaaatct ctgatgttac attgcacaag

tgtctgectta cataaacagt aatacaaggg

cgaggccgeg attaaattce aacatggatg

ataatgtcgg gcaatcaggt gcgacaatct

agttgtttct gaaacatgge aaaggtageg

gactaaactg gctgacggaa tttatgecte

ctgatgatge atggttacte accactgcega

aagaatatcc tgattcaggt gaaaatattg

tgcattcgat tcctgtttgt aattgtectt

aggcgcaatce acgaatgaat aacggtttgg

atggctggee tgttgaacaa gtctggaaag

attcagtegt cactcatggt gatttctcac

taataggttg tattgatgtt ggacgagtcg

tcctatggaa ctgecteggt gagttttete

atggtattga taatcctgat atgaataaat

tctaatcaga attggttaat tggttgtaac

acggcgcaag ctcatgacca aaatccctta

cagacccegt agaaaagatc aaaggatctt

getgettgca aacaaaaaaa ccaccgctac

taccaactct tttteccgaag gtaactgget

ttctagtgta gcegtagtta ggecaccact

tcgetetget aatcctgtta ccagtggetg

ggttggactc aagacgatag ttaccggata

cgtgcacaca gcccagettg gagcgaacga

agctatgaga aagcgecacg ctteccgaag

gcagggtcgg aacaggagag cgcacgaggg

atagtcctgt cgggtttege cacctetgac

gggggceggag cctatggaaa aacgccagca

getggecttt tgctcacatg tt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 30

LENGTH: 9142

TYPE: DNA

ORGANISM: artificial
FEATURE:

OTHER INFORMATION: vector

SEQUENCE: 30

ttaatatatt

gcattataag

ataaaatcat

tagctgttte

ataaaataat

gtgttatgag

ctgatttata

atcgcttgta

ttgccaatga

ttcecgaccat

tcceccggaaa

ttgatgcget

ttaacagcga

ttgatgcgag

aaatgcataa

ttgataacct

gaatcgcaga

cttcattaca

tgcagtttca

actggcagag

acgtgagtta

cttgagatce

cagcggtgge

tcagcagage

tcaagaactc

ctgccagtygyg

aggcgcagcyg

cctacaccga

ggagaaaggc

agcttecagyg

ttgagcgteg

acgcggectt

gatatttata tcattttacg

aaagcattgce ttatcaattt

tatttgccat ccagctgata

ctggcagete tggecegtgt

atcatcatga acaataaaac

ccatattcaa cgggaaacgt

tgggtataaa tgggctcgeg

tgggaagcce gatgegecag

tgttacagat gagatggtca

caagcatttt atccgtactce

aacagcattc caggtattag

ggcagtgtte ctgcgeeggt

tcgegtattt cgtetegete

tgattttgat gacgagcgta

acttttgcca ttetcaccgyg

tatttttgac gaggggaaat

ccgataccag gatcttgeca

gaaacggcett tttcaaaaat

tttgatgcte gatgagtttt

cattacgcetyg acttgacggyg

cgegtegtte cactgagegt

tttttttetg cgegtaatcet

ttgtttgccyg gatcaagage

gcagatacca aatactgtte

tgtagcaccyg cctacatacc

cgataagtcg tgtcttaccyg

gtecgggctga acggggggtt

actgagatac ctacagcgtyg

ggacaggtat ccggtaagceg

gggaaacgce tggtatcttt

atttttgtga tgctcgtcag

tttacggtte ctggectttt

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4762
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ttatttgtet tctggttetg actctettte tetegtttea atgecaggtt gectactcce 60
acaccactca caagaagatt ctactgttag tattaaatat tttttaatgt attaaatgat 120
gaatgctttt gtaaacagaa caagactatg tctaataagt gtcttgcaac attttttaag 180
aaattaaaaa aaatatattt attatcaaaa tcaaatgtat gaaaaatcat gaataatata 240
attttataca tttttttaaa aaatctttta atttcttaat taatatctta aaaataatga 300
ttaatattta acccaaaata attagtatga ttggtaagga agatatccat gttatgtttg 360
gatgtgagtt tgatctagag caaagcttac tagagtcgac ctgcagcccce tcecaccgegyg 420
tggcggecge tctagagatce cgtcaacatg gtggagcacyg acactctegt ctactccaag 480
aatatcaaag atacagtctc agaagaccaa agggctattyg agacttttca acaaagggta 540
atatcgggaa acctecctegg attccattge ccagctatet gtcacttcat caaaaggaca 600
gtagaaaagyg aaggtggcac ctacaaatgc catcattgcg ataaaggaaa ggctatcgtt 660
caagatgcct ctgccgacag tggtcccaaa gatggacccee cacccacgag gagcatcegtg 720
gaaaaagaag acgttccaac cacgtcttca aagcaagtgg attgatgtga tgatcctatg 780
cgtatggtat gacgtgtgtt caagatgatg acttcaaacc tacctatgac gtatggtatg 840
acgtgtgteg actgatgact tagatccact cgagcggcta taaatacgta cctacgcace 900
ctgcgetace atcectagag ctgcagetta tttttacaac aattaccaac aacaacaaac 960

aacaaacaac attacaatta ctatttacaa ttacagtcga cccatcaaca agtttgtaca 1020
aaaaagctga acgagaaacg taaaatgata taaatatcaa tatattaaat tagattttgc 1080
ataaaaaaca gactacataa tactgtaaaa cacaacatat ccagtcatat tggcggccgce 1140
attaggcacc ccaggcttta cactttatgce ttcecggcteg tataatgtgt ggattttgag 1200
ttaggatccg tcgagatttt caggagctaa ggaagctaaa atggagaaaa aaatcactgg 1260
atataccacc gttgatatat cccaatggca tcgtaaagaa cattttgagg catttcagtce 1320
agttgctcaa tgtacctata accagaccgt tcagctggat attacggcct ttttaaagac 1380
cgtaaagaaa aataagcaca agttttatcc ggecctttatt cacattcttg cccgectgat 1440
gaatgctcat ccggaattce gtatggcaat gaaagacggt gagctggtga tatgggatag 1500
tgttcaccct tgttacaccg ttttccatga gcaaactgaa acgttttcat cgctctggag 1560
tgaataccac gacgatttcc ggcagtttct acacatatat tcgcaagatg tggcgtgtta 1620
cggtgaaaac ctggcctatt tccctaaagg gtttattgag aatatgtttt tegtctcagce 1680
caatccctgg gtgagtttca ccagttttga tttaaacgtg gccaatatgg acaacttcectt 1740
cgeccceeegtt ttcaccatgg gcaaatatta tacgcaaggc gacaaggtgce tgatgccgcet 1800
ggcgattcag gttcatcatg ccgtttgtga tggcttccat gtcggcagaa tgcttaatga 1860
attacaacag tactgcgatg agtggcaggg cggggcgtaa agatctggat ccggcttact 1920
aaaagccaga taacagtatg cgtatttgcg cgctgatttt tgcggtataa gaatatatac 1980
tgatatgtat acccgaagta tgtcaaaaag aggtatgcta tgaagcagcg tattacagtg 2040
acagttgaca gcgacagcta tcagttgctc aaggcatata tgatgtcaat atctccggtce 2100
tggtaagcac aaccatgcag aatgaagccce gtegtcetgeg tgccgaacge tggaaagcegg 2160
aaaatcagga agggatggct gaggtcgccce ggtttattga aatgaacggce tettttgetg 2220

acgagaacag gggctggtga aatgcagttt aaggtttaca cctataaaag agagagccgt 2280
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tatcgtetgt ttgtggatgt acagagtgat attattgaca cgcccgggceg acggatggtg 2340
atccececetgg ccagtgcacg tetgctgtca gataaagtcet ceccgtgaact ttacceggtg 2400
gtgcatatcg gggatgaaag ctggcgcatg atgaccaccg atatggccag tgtgccggtce 2460
tcegttateg gggaagaagt ggctgatcte agccaccgceg aaaatgacat caaaaacgcce 2520
attaacctga tgttctgggg aatataaatg tcaggctceccce ttatacacag ccagtctgca 2580
ggtcgaccat agtgactgga tatgttgtgt tttacagtat tatgtagtct gttttttatg 2640
caaaatctaa tttaatatat tgatatttat atcattttac gtttctcgtt cagctttcectt 2700
gtacaaagtyg gttgataacc tagacttgtc catcttctgg attggccaac ttaattaatg 2760
tatgaaataa aaggatgcac acatagtgac atgctaatca ctataatgtg ggcatcaaag 2820
ttgtgtgtta tgtgtaatta ctagttatct gaataaaaga gaaagagatc atccatattt 2880
cttatcctaa atgaatgtca cgtgtcttta taattctttg atgaaccaga tgcatttcat 2940
taaccaaatc catatacata taaatattaa tcatatataa ttaatatcaa ttgggttagc 3000
aaaacaaatc tagtctaggt gtgttttgcg aattcgatat caagcttgat gggtaccggce 3060
gcgeccgate atccggatat agttcectect ttcagcaaaa aacccctcaa gacccgttta 3120
gaggccccaa ggggttatge tagttattge tcagecggtgg cagcagccaa ctcagcttcece 3180
tttegggett tgttagcage cggatcgatce caagctgtac ctcactatte ctttgcccte 3240
ggacgagtgce tggggcgtcg gtttccacta tcggcgagta cttctacaca gccatcggte 3300
cagacggccg cgcttcectgeg ggcgatttgt gtacgccecga cagtcccgge tecggategg 3360
acgattgcgt cgcatcgacc ctgcgcccaa gctgcatcat cgaaattgcce gtcaaccaag 3420
ctctgataga gttggtcaag accaatgcgg agcatatacg cccggagccg cggcgatcect 3480
gcaagcteeg gatgectceceg ctegaagtag cgcgtcetget gcectccataca agccaaccac 3540
ggcctccaga agaagatgtt ggcgacctecg tattgggaat ccccgaacat cgectcgetce 3600
cagtcaatga ccgctgttat gcggccattg tccegtcagga cattgttgga gcecgaaatcce 3660
gegtgcacga ggtgccggac ttcggggcag tecteggece aaagcatcag ctcatcgaga 3720
gcctgegega cggacgcact gacggtgteg tccatcacag tttgccagtg atacacatgg 3780
ggatcagcaa tcgcgcatat gaaatcacgce catgtagtgt attgaccgat tcecttgeggt 3840
ccgaatggge cgaacccgcet cgtcetggeta agatcggecyg cagegatcege atccatagece 3900
tcegegaceg gectgcagaac agcgggcagt tcecggtttcag gcaggtcttg caacgtgaca 3960
ccetgtgecac ggcgggagat gcaataggtce aggctctege tgaattccce aatgtcaagce 4020
acttccggaa tcgggagegce ggccgatgca aagtgccgat aaacataacg atctttgtag 4080
aaaccatcgg cgcagctatt tacccgcagg acatatccac geccctectac atcgaagcetg 4140
aaagcacgag attcttcgecc cteccgagagce tgcatcaggt cggagacgct gtcgaacttt 4200
tcgatcagaa acttctcgac agacgtcgcg gtgagttcag gettttceccat gggtatatct 4260
ccttcttaaa gttaaacaaa attatttcta gagggaaacc gttgtggtct cecctatagtg 4320
agtcgtatta atttcgcggg atcgagatct gatcaacctg cattaatgaa tcggccaacg 4380
cgcggggaga ggcggtttge gtattgggcg ctetteceget tectecgcectceca ctgacteget 4440
gcgeteggte gtteggectge ggcgageggt atcagctcac tcaaaggcgg taatacggtt 4500

atccacagaa tcaggggata acgcaggaaa gaacatgtga gcaaaaggcce agcaaaaggce 4560
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caggaaccgt aaaaaggccg cgttgctgge gtttttecat aggctceccgece cccctgacga 4620
gcatcacaaa aatcgacgct caagtcagag gtggcgaaac ccgacaggac tataaagata 4680
ccaggcegttt ccccectggaa gcectceccectegt gecgetctect gttecgacce tgccgcttac 4740
cggatacctg tccgecttte tecctteggg aagegtggeg ctttcectcaat getcacgetg 4800
taggtatctc agttcggtgt aggtcgttcg cteccaagetg ggctgtgtge acgaaccccce 4860
cgttcagcece gaccgctgeg ccttatecgg taactategt cttgagtcca acccggtaag 4920
acacgactta tcgccactgg cagcagccac tggtaacagg attagcagag cgaggtatgt 4980
aggcggtgct acagagttcect tgaagtggtg gcctaactac ggctacacta gaaggacagt 5040
atttggtatc tgcgctctge tgaagccagt taccttcecgga aaaagagttg gtagcetcettg 5100
atccggcaaa caaaccaccg ctggtagegg tggttttttt gtttgcaage agcagattac 5160
gcgcagaaaa aaaggatctc aagaagatcc tttgatcttt tcectacggggt ctgacgctca 5220
gtggaacgaa aactcacgtt aagggatttt ggtcatgaca ttaacctata aaaataggcg 5280
tatcacgagg ccctttegte tegegegttt cggtgatgac ggtgaaaacc tctgacacat 5340
gcagcteceyg gagacggtca cagettgtcet gtaageggat gecgggagca gacaagcccg 5400
tcagggcgeg tcagegggtyg ttggegggtg tcecggggetgg cttaactatg cggcatcaga 5460
gcagattgta ctgagagtgc accatatgga catattgtcg ttagaacgcg gctacaatta 5520
atacataacc ttatgtatca tacacatacg atttaggtga cactatagaa cggcgcgcca 5580
agctgggtct agaactagaa acgtgatgcce acttgttatt gaagtcgatt acagcatcta 5640
ttctgtttta ctatttataa ctttgccatt tctgactttt gaaaactatc tcectggattte 5700
ggtatcgett tgtgaagatc gagcaaaaga gacgttttgt ggacgcaatg gtccaaatcce 5760
gttctacatg aacaaattgg tcacaatttc cactaaaagt aaataaatgg caagttaaaa 5820
aaggaatatg cattttactg attgcctagg tgagctccaa gagaagttga atctacacgt 5880
ctaccaaccg ctaaaaaaag aaaaacattg aatatgtaac ctgattccat tagcttttga 5940
cttcttcaac agattctcta cttagatttc taacagaaat attattacta gcacatcatt 6000
ttcagtctca ctacagcaaa aaatccaacg gcacaataca gacaacagga gatatcagac 6060
tacagagata gatagatgct actgcatgta gtaagttaaa taaaaggaaa ataaaatgtc 6120
ttgctaccaa aactactaca gactatgatg ctcaccacag gccaaatcct gcaactagga 6180
cagcattatc ttatatatat tgtacaaaac aagcatcaag gaacatttgg tctaggcaat 6240
cagtacctcg ttctaccatc accctcagtt atcacatcct tgaaggatcce attactggga 6300
atcatcggca acacatgctc ctgatgggge acaatgacat caagaaggta ggggcecaggg 6360
gtgtccaaca ttctctgaat tgccgctcecta agctcecttecet tettegtcac tcecgegctgece 6420
ggtatcccac aagcatcagc aaacttgagce atgtttggga atatctcgcet ctcecgctagac 6480
ggatctccaa gataggtgtg agctctattg gacttgtaga acctatcctce caactgaacc 6540
accataccca aatgctgatt gttcaacaac aatatcttaa ctgggagatt ctccactcectt 6600
atagtggcca actcctgaac attcatgatg aaactaccat ccccatcaat gtcaaccaca 6660
acagccccag ggttagcaac agcagcacca atagccgcag gcaatccaaa acccatgget 6720
ccaagacccce ctgaggtcaa ccactgecte ggtcectcecttgt acttgtaaaa ctgcgcagcece 6780

cacatttgat gctgcccaac cccagtacta acaatagcat ctccattagt caactcatca 6840
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agaacctcga tagcatgctg cggagaaatc gcgtcecctgga atgtcttgta acccaatgga 6900
aacttgtgtt tctgcacatt aatctcttct ctceccaacctc caagatcaaa cttaccctcece 6960
actcctttet cctceccaaaat catattaatt cccttcaagg ccaacttcaa atccgcgcaa 7020
accgacacgt gcgcectgett gttcecttecca atctcggcag aatcaatatc aatgtgaaca 7080
atcttagcce tactagcaaa agcctcaagce ttcccagtaa cacggtcatce aaaccttacce 7140
ccaaaggcaa gcaacaaatc actattgtca acagcatagt tagcataaac agtaccatgc 7200
atacccagca tctgaaggga atattcatca ccaataggaa aagttccaag acccattaaa 7260
gtgctagcaa cgggaatacc agtgagttca acaaagcgcec tcaattcagc actggaattce 7320
aaactgccac cgccgacgta gagaacgggce ttttgggect ccatgatgag tcectgacaatg 7380
tgttccaatt gggcctcecgge ggggggcectg ggcagcecctgg cgaggtaacce ggggaggtta 7440
acgggctegt cccaattagg cacggcgagt tgctgctgaa cgtctttggg aatgtcgatg 7500
aggaccggac cggggceggcece ggaggtggeg acgaagaaag ccteggcegac gacgeggggyg 7560
atgtcgtcga cgtcgaggat gaggtagttg tgcttcecgtga tggatctget cacctcecacg 7620
atcggggttt cttggaaggc gtcggtgccg atcatcegge gggcgacctg gecggtgatg 7680
gcgacgactg ggacgctgte cattaaagcg tcggcgaggce cgctcacgag gttggtggeg 7740
ceggggecgg aggtggcaat gcagacgecg gggaggccgyg aggaacgcege gtagecttceg 7800
geggegaaga cgecgecctg ctegtggege gggagcacgt tgcggatgge ggeggagege 7860
gtgagcgect ggtggatcte catcgacgca ccgcecggggt acgcgaacac cgtegtcacyg 7920
ccetgectet ccagegecte cacaaggatg tccgecgecect tgcgaggtte gecggaggceyg 7980
aaccgtgaca cgaagggctce cgtggtegge gcttecttgg tgaagggcge cgccgtgggg 8040
ggtttggaga tggaacattt gattttgaga gcgtggttgg gtttggtgag ggtttgatga 8100
gagagaggga gggtggatct agtaatgcgt ttggggaagg tggggtgtga agaggaagaa 8160
gagaatcggg tggttctgga agcggtggcece geccattgtgt tgtgtggcat ggttatactt 8220
caaaaactgc acaacaagcc tagagttagt acctaaacag taaatttaca acagagagca 8280
aagacacatg caaaaatttc agccataaaa aaagttataa tagaatttaa agcaaaagtt 8340
tcatttttta aacatatata caaacaaact ggatttgaag gaagggatta attcccctgce 8400
tcaaagtttg aattcctatt gtgacctata ctcgaataaa attgaagcct aaggaatgta 8460
tgagaaacaa gaaaacaaaa caaaactaca gacaaacaag tacaattaca aaattcgcta 8520
aaattctgta atcaccaaac cccatctcag tcagcacaag gcccaaggtt tattttgaaa 8580
taaaaaaaaa gtgattttat ttctcataag ctaaaagaaa gaaaggcaat tatgaaatga 8640
tttcgactag atctgaaagt caaacgcgta ttccgcagat attaaagaaa gagtagagtt 8700
tcacatggat cctagatgga cccagttgag gaaaaagcaa ggcaaagcaa accagaagtg 8760
caagatccga aattgaacca cggaatctag gatttggtag agggagaaga aaagtacctt 8820
gagaggtaga agagaagaga agagcagaga gatatatgaa cgagtgtgtc ttggtctcaa 8880
ctctgaagcg atacgagttt agaggggagce attgagttcc aatttatagg gaaaccgggt 8940
ggcaggggtyg agttaatgac ggaaaagccc ctaagtaacg agattggatt gtgggttaga 9000
ttcaaccgtt tgcatccgeg gcecttagattg gggaagtcag agtgaatctce aaccgttgac 9060

tgagttgaaa attgaatgta gcaaccaatt gagccaaccc cagcctttge cctttgattt 9120
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tgatttgttt gttgcatact tt

<210> SEQ ID NO 31

<211> LENGTH: 49911

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: vector

<400> SEQUENCE: 31

gtgcagegtyg acceggtegt gecectetet agagataatg agecattgcat gtctaagtta
taaaaaatta ccacatattt tttttgtcac acttgtttga agtgcagttt atctatcttt
atacatatat ttaaacttta ctctacgaat aatataatct atagtactac aataatatca
gtgttttaga gaatcatata aatgaacagt tagacatggt ctaaaggaca attgagtatt
ttgacaacag gactctacag ttttatcttt ttagtgtgca tgtgttctec tttttttttg
caaatagctt cacctatata atacttcatc cattttatta gtacatccat ttagggttta
gggttaatgg tttttataga ctaatttttt tagtacatct attttattct attttagect
ctaaattaag aaaactaaaa ctctatttta gtttttttat ttaataattt agatataaaa
tagaataaaa taaagtgact aaaaattaaa caaataccct ttaagaaatt aaaaaaacta
aggaaacatt tttettgttt cgagtagata atgccagect gttaaacgec gtcecgacgagt
ctaacggaca ccaaccagceg aaccagecage gtegegtegg gcecaagcegaa gcagacggea
cggcatctet gtegetgect ctggaccect ctegagagtt cegetccace gttggacttyg
cteegetgte ggcatccaga aattgegtgg cggageggea gacgtgagece ggcacggeag
geggectect cctectetea cggeacggea gctacggggyg attectttee caccgetect
tegettteee ttectegece gecgtaataa atagacacce cctecacace ctettteece
aacctegtgt tgtteggage gcacacacac acaaccagat cteccccaaa tccaccegte
ggcaccteeyg cttcaaggta cgeegetegt ccteccecce cecccctete taccttetet
agatcggegt tccggtecat ggttagggee cggtagttet acttetgtte atgtttgtgt
tagatccegtyg tttgtgttag atcegtgetyg ctagegtteg tacacggatyg cgacctgtac
gtcagacacyg ttctgattge taacttgcca gtgtttetet ttggggaate ctgggatgge
tctageegtt ccegecagacgg gatcgattte atgatttttt ttgtttegtt gecatagggtt
tggtttgcee ttttecttta tttcaatata tgeccgtgcac ttgtttgteyg ggtcatettt
tcatgetttt ttttgtettyg gttgtgatga tgtggtetgg ttgggeggte gttetagate
ggagtagaat tctgtttcaa actacctggt ggatttatta attttggatce tgtatgtgty
tgccatacat attcatagtt acgaattgaa gatgatggat ggaaatatcyg atctaggata
ggtatacatyg ttgatgeggyg ttttactgat gcatatacag agatgetttt tgttegetty
gttgtgatga tgtggtgtgg ttgggcggte gttcattegt tctagategg agtagaatac
tgtttcaaac tacctggtgt atttattaat tttggaactyg tatgtgtgtyg tcatacatct
tcatagttac gagtttaaga tggatggaaa tatcgatcta ggataggtat acatgttgat
gtgggtttta ctgatgcata tacatgatgg catatgcage atctattcat atgctctaac
cttgagtace tatctattat aataaacaag tatgttttat aattattttyg atcttgatat

acttggatga tggcatatge agcagctata tgtggatttt tttagecetg ccttcatacg

9142

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920
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ctatttattt gecttggtact gtttcttttg tcgatgctca cecctgttgtt tggtgttact 1980
tctgcaggtce gactctagag gatccacaag tttgtacaaa aaagctgaac gagaaacgta 2040
aaatgatata aatatcaata tattaaatta gattttgcat aaaaaacaga ctacataata 2100
ctgtaaaaca caacatatcc agtcactatg gcggccgcat taggcacccce aggctttaca 2160
ctttatgctt ccggctcgta taatgtgtgg attttgagtt aggatttaaa tacgcgttga 2220
tceggettac taaaagccag ataacagtat gcgtatttge gegctgattt ttgcggtata 2280
agaatatata ctgatatgta tacccgaagt atgtcaaaaa gaggtatgct atgaagcagc 2340
gtattacagt gacagttgac agcgacagct atcagttgct caaggcatat atgatgtcaa 2400
tatctceggt ctggtaagca caaccatgca gaatgaagcce cgtcegtctge gtgccgaacg 2460
ctggaaagcg gaaaatcagg aagggatggc tgaggtcgcce cggtttattg aaatgaacgg 2520
ctecttttget gacgagaaca ggggctggtg aaatgcagtt taaggtttac acctataaaa 2580
gagagagccg ttatcgtctg tttgtggatg tacagagtga tatcattgac acgcccggtce 2640
gacggatggt gatcccecctg gccagtgcac gtctgetgte agataaagtc tcccgtgaac 2700
tttacceggt ggtgcatatc ggggatgaaa gctggcgcat gatgaccacc gatatggcca 2760
gtgtgcecggt cteccgttate ggggaagaag tggctgatct cagccaccgce gaaaatgaca 2820
tcaaaaacgc cattaacctg atgttctggg gaatataaat gtcaggctcc cttatacaca 2880
gccagtctge aggtcgacca tagtgactgg atatgttgtg ttttacagta ttatgtagtce 2940
tgttttttat gcaaaatcta atttaatata ttgatattta tatcatttta cgtttctcgt 3000
tcagctttect tgtacaaagt ggtgttaacc tagacttgtc catcttctgg attggccaac 3060
ttaattaatg tatgaaataa aaggatgcac acatagtgac atgctaatca ctataatgtg 3120
ggcatcaaag ttgtgtgtta tgtgtaatta ctagttatct gaataaaaga gaaagagatc 3180
atccatattt cttatcctaa atgaatgtca cgtgtcttta taattctttg atgaaccaga 3240
tgcatttcat taaccaaatc catatacata taaatattaa tcatatataa ttaatatcaa 3300
ttgggttagc aaaacaaatc tagtctaggt gtgttttgecg aattgcggcce gecaccgegg 3360
tggagctcga attcecggtec gggtcacctt tgtccaccaa gatggaactg cggccgctca 3420
ttaattaagt caggcgcgcc tctagttgaa gacacgttca tgtcttcatce gtaagaagac 3480
actcagtagt cttcggccag aatggccatc tggattcagce aggcctagaa ggccatttaa 3540
atcctgagga tctggtctte ctaaggacce gggatatcgg accgattaaa ctttaattcg 3600
gtccgaaget tgcatgectg cagtgcageg tgaccecggte gtgcccectcet ctagagataa 3660
tgagcattgc atgtctaagt tataaaaaat taccacatat tttttttgtc acacttgttt 3720
gaagtgcagt ttatctatct ttatacatat atttaaactt tactctacga ataatataat 3780
ctatagtact acaataatat cagtgtttta gagaatcata taaatgaaca gttagacatg 3840
gtctaaagga caattgagta ttttgacaac aggactctac agttttatct ttttagtgtg 3900
catgtgttct cctttttttt tgcaaatagc ttcacctata taatacttca tccattttat 3960
tagtacatcc atttagggtt tagggttaat ggtttttata gactaatttt tttagtacat 4020
ctattttatt ctattttagc ctctaaatta agaaaactaa aactctattt tagttttttt 4080
atttaataat ttagatataa aatagaataa aataaagtga ctaaaaatta aacaaatacc 4140

ctttaagaaa ttaaaaaaac taaggaaaca tttttcttgt ttcgagtaga taatgccagc 4200
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ctgttaaacg ccgtcgacga gtctaacgga caccaaccag cgaaccagca gcgtegegte 4260
gggccaageyg aagcagacgg cacggcatct ctgtcegetge ctetggacce ctetcgagag 4320
ttccgeteca cegttggact tgctecegetg tcecggcatcca gaaattgcegt ggcggagegg 4380
cagacgtgag ccggcacggce aggcggecte ctectectet cacggcaccyg gcagetacgg 4440
gggattccett tcecccaccgcet ccttegettt cecttecteg cecgecgtaa taaatagaca 4500
cceectecac accctettte cccaaccteg tgttgttegg agcgcacaca cacacaacca 4560
gatctcceee aaatccacce gteggcacct ccgcttcaag gtacgcecget cgtecteccce 4620
ccececeecte tectaccttet ctagategge gttecggtece atgcatggtt agggceccggt 4680
agttctactt ctgttcatgt ttgtgttaga tccgtgtttg tgttagatcce gtgctgctag 4740
cgttcgtaca cggatgcgac ctgtacgtca gacacgttct gattgctaac ttgccagtgt 4800
ttetetttgg ggaatcctgg gatggctcta gcecegttecge agacgggatce gatttcatga 4860
ttttttttgt ttcgttgcat agggtttggt ttgccctttt cctttattte aatatatgcec 4920
gtgcacttgt ttgtcgggtc atcttttcat getttttttt gtettggttg tgatgatgtyg 4980
gtctggttgg geggtegtte tagatcggag tagaattctg tttcaaacta cctggtggat 5040
ttattaattt tggatctgta tgtgtgtgcc atacatattc atagttacga attgaagatg 5100
atggatggaa atatcgatct aggataggta tacatgttga tgcgggtttt actgatgcat 5160
atacagagat gctttttgtt cgecttggttg tgatgatgtg gtgtggttgg geggtcegtte 5220
attcgttecta gatcggagta gaatactgtt tcaaactacc tggtgtattt attaattttg 5280
gaactgtatg tgtgtgtcat acatcttcat agttacgagt ttaagatgga tggaaatatc 5340
gatctaggat aggtatacat gttgatgtgg gttttactga tgcatataca tgatggcata 5400
tgcagcatct attcatatgc tctaaccttg agtacctatc tattataata aacaagtatg 5460
ttttataatt attttgatct tgatatactt ggatgatggc atatgcagca gctatatgtg 5520
gattttttta gccctgectt catacgctat ttatttgctt ggtactgttt cttttgtcega 5580
tgctcaccct gttgtttggt gttacttctg caggtcgact ttaacttage ctaggatcca 5640
cacgacacca tgtccceccga gegcecgeccee gtegagatece geceggecac cgcecgecgac 5700
atggccgecg tgtgcgacat cgtgaaccac tacatcgaga cctccaccgt gaacttcecgce 5760
accgagccge agacccecgca ggagtggatce gacgacctgg agegectceca ggaccgetac 5820
cegtggeteg tggecgaggt ggagggegtyg gtggecggea tegectacge cggecegtgg 5880
aaggcccgca acgcectacga ctggaccgtg gagtccaceyg tgtacgtgte ccaccgecac 5940
cagcgecteg gecteggete caccctetac acccacctece tcaagagcat ggaggeccag 6000
ggcttcaagt ccgtggtgge cgtgatcgge ctcecccgaacyg acccgtecegt gcgectcecac 6060
gaggcccteyg gctacaccge ccgeggcace ctecegegecg ceggctacaa gcacggcegge 6120
tggcacgacg tcggettetyg gecagegegac ttegagetge cggecccgece gegeccggtyg 6180
cgeccecggtga cgcagatcetg agtcgaaacce tagacttgtce catcttctgg attggccaac 6240
ttaattaatg tatgaaataa aaggatgcac acatagtgac atgctaatca ctataatgtg 6300
ggcatcaaag ttgtgtgtta tgtgtaatta ctagttatct gaataaaaga gaaagagatc 6360
atccatattt cttatcctaa atgaatgtca cgtgtcttta taattctttg atgaaccaga 6420
tgcatttcat taaccaaatc catatacata taaatattaa tcatatataa ttaatatcaa 6480
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ttgggttagc aaaacaaatc tagtctaggt gtgttttgecg aattgcggcce gecaccgegg 6540
tggagctcga attcattccg attaatcgtg gectettget cttcaggatg aagagctatg 6600
tttaaacgtg caagcgctac tagacaattc agtacattaa aaacgtccgce aatgtgttat 6660
taagttgtct aagcgtcaat ttggtttaca ccacaatata tcctgccacc agccagccaa 6720
cagctecceg accggcagcet cggcacaaaa tcaccacteg atacaggcag cccatcagte 6780
cgggacggceg tcagcgggag agccgttgta aggcggcaga ctttgcectcat gttaccgatg 6840
ctattcggaa gaacggcaac taagctgccg ggtttgaaac acggatgatc tcegcggaggg 6900
tagcatgttg attgtaacga tgacagagcg ttgctgcctg tgatcaaata tcatctccect 6960
cgcagagatc cgaattatca gccttcecttat tcatttceteg cttaaccgtg acaggctgte 7020
gatcttgaga actatgccga cataatagga aatcgctgga taaagccgct gaggaagcetg 7080
agtggcgcta tttctttaga agtgaacgtt gacgatcgtc gaccgtacce cgatgaatta 7140
attcggacgt acgttctgaa cacagctgga tacttacttg ggcgattgtce atacatgaca 7200
tcaacaatgt acccgtttgt gtaaccgtct cttggaggtt cgtatgacac tagtggttcce 7260
cctcagettg cgactagatg ttgaggccta acattttatt agagagcagg ctagttgett 7320
agatacatga tcttcaggcc gttatctgte agggcaagcg aaaattggcc atttatgacg 7380
accaatgccce cgcagaagct cccatctttg ccgccataga cgccgegcecce cecttttggg 7440
gtgtagaaca tccttttgce agatgtggaa aagaagttcg ttgtcccatt gttggcaatg 7500
acgtagtagc cggcgaaagt gcgagaccca tttgcgctat atataagcct acgatttcecg 7560
ttgcgactat tgtcgtaatt ggatgaacta ttatcgtagt tgctctcaga gttgtcgtaa 7620
tttgatggac tattgtcgta attgcttatg gagttgtegt agttgcttgg agaaatgtcg 7680
tagttggatg gggagtagtc atagggaaga cgagcttcat ccactaaaac aattggcagg 7740
tcagcaagtg cctgcccecga tgccatcgca agtacgaggce ttagaaccac cttcaacaga 7800
tcgecgecatag tettecccag ctetctaacg cttgagttaa gecgegcecge gaagceggegt 7860
cggcttgaac gaattgttag acattatttg ccgactacct tggtgatctce gectttcacg 7920
tagtgaacaa attcttccaa ctgatctgcg cgcgaggcca agcgatctte ttgtccaaga 7980
taagcctgece tagcttcaag tatgacgggce tgatactggg ccggcaggceg ctcecattgece 8040
cagtcggcag cgacatcctt cggcgcgatt ttgccggtta ctgcgectgta ccaaatgegg 8100
gacaacgtaa gcactacatt tcgctcatcg ccagcccagt cgggcggcga gttceccatage 8160
gttaaggttt catttagcgc ctcaaataga tcctgttcag gaaccggatc aaagagttcce 8220
tcegecgetyg gacctaccaa ggcaacgcta tgttcectettg cttttgtcag caagatagece 8280
agatcaatgt cgatcgtggc tggctcgaag atacctgcaa gaatgtcatt gegctgccat 8340
tctccaaatt gecagttcgeg cttagctgga taacgccacg gaatgatgtce gtcecgtgcaca 8400
acaatggtga cttctacagc gcggagaatc tcgcectctete caggggaagce cgaagtttcece 8460
aaaaggtcgt tgatcaaagc tcgccgegtt gtttcatcaa gecttacagt caccgtaacce 8520
agcaaatcaa tatcactgtg tggcttcagg ccgccatcca ctgcggagcece gtacaaatgt 8580
acggccagca acgtcggtte gagatggcge tcgatgacgce caactacctce tgatagttga 8640
gtcgatactt cggcgatcac cgcttcecte atgatgttta actcctgaat taagccgege 8700
cgcgaagcegg tgtcggcecttg aatgaattgt taggcgtcat cectgtgctece cgagaaccag 8760
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taccagtaca tcgctgtttc gttcgagact tgaggtctag ttttatacgt gaacaggtca 8820
atgccgcecga gagtaaagcec acattttgcg tacaaattgce aggcaggtac attgttegtt 8880
tgtgtctcta atcgtatgec aaggagctgt ctgcttagtg cccacttttt cgcaaattcg 8940
atgagactgt gcgcgactcecce tttgcectcecgg tgcgtgtgeg acacaacaat gtgttcgata 9000
gaggctagat cgttccatgt tgagttgagt tcaatcttecc cgacaagectce ttggtcgatg 9060
aatgcgccat agcaagcaga gtcttcatca gagtcatcat ccgagatgta atccttecegg 9120
taggggctca cacttctggt agatagttca aagccttggt cggataggtg cacatcgaac 9180
acttcacgaa caatgaaatg gttctcagca tccaatgttt ccgccacctg ctcagggatce 9240
accgaaatct tcatatgacg cctaacgcct ggcacagcegg atcgcaaacce tggcgceggcet 9300
tttggcacaa aaggcgtgac aggtttgcga atccgttget geccacttgtt aacccttttg 9360
ccagatttgg taactataat ttatgttaga ggcgaagtct tgggtaaaaa ctggcctaaa 9420
attgctgggg atttcaggaa agtaaacatc accttccegge tcgatgtcta ttgtagatat 9480
atgtagtgta tctacttgat cgggggatct gctgcctege gegtttcecggt gatgacggtg 9540
aaaacctctg acacatgcag ctcccggaga cggtcacage ttgtctgtaa geggatgecg 9600
ggagcagaca agcccgtcag ggcgegtcag cgggtgttgg cgggtgtegg ggegcageca 9660
tgacccagtc acgtagcgat agcggagtgt atactggcett aactatgcgg catcagagca 9720
gattgtactyg agagtgcacc atatgcggtg tgaaataccg cacagatgcg taaggagaaa 9780
ataccgcatc aggcgctcett cecgcettecte gctcactgac tegcetgeget cggtegtteg 9840
gctgeggega geggtatcag ctcactcaaa ggcggtaata cggttatcca cagaatcagg 9900
ggataacgca ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa 9960
ggcegegttyg ctggegtttt tcecatagget cecgcccccecet gacgagcatc acaaaaatcg 10020
acgctcaagt cagaggtggc gaaacccgac aggactataa agataccagg cgtttecccce 10080
tggaagctce ctcegtgceget ctectgttec gaccctgecg cttaccggat acctgteccge 10140
ctttctecct tecgggaageg tggcgcettte tcatagctca cgctgtaggt atctcagtte 10200
ggtgtaggtc gttecgctcca agetgggectg tgtgcacgaa ccccccegttce ageccgaccg 10260
ctgcgectta tccggtaact atcgtcettga gtccaacccg gtaagacacg acttatcgece 10320
actggcagca gccactggta acaggattag cagagcgagg tatgtaggcg gtgctacaga 10380
gttcttgaag tggtggccta actacggcta cactagaagg acagtatttg gtatctgcege 10440
tctgctgaag ccagttacct tcggaaaaag agttggtage tcttgatccg gcaaacaaac 10500
caccgetggt ageggtggtt tttttgtttg caagcagcag attacgcgca gaaaaaaagg 10560
atctcaagaa gatcctttga tettttectac ggggtctgac gctcagtgga acgaaaactce 10620
acgttaaggg attttggtca tgagattatc aaaaaggatc ttcacctaga tccttttaaa 10680
ttaaaaatga agttttaaat caatctaaag tatatatgag taaacttggt ctgacagtta 10740
ccaatgctta atcagtgagg cacctatctc agcgatctgt ctatttcecgtt catccatagt 10800
tgcctgacte cccecgtegtgt agataactac gatacgggag ggcttaccat ctggccccag 10860
tgctgcaatg ataccgcgag acccacgctce accggctcecca gatttatcag caataaacca 10920
gccagccgga agggccgage gcagaagtgg tcectgcaact ttatccgect ccatccagte 10980

tattaattgt tgccgggaag ctagagtaag tagttcgcca gttaatagtt tgcgcaacgt 11040
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tgttgccatt

aaaacagaga

tttctttteca

gecttaaace

tacctgtegyg

aacgtgegtyg

aattgatctg

aatacggggc

tegtegttty

tcceccatgt

aagttggeeg

atgccatceg

tagtgtatge

catagcagaa

aggatcttac

tcagcatctt

gcaaaaaagg

tattattgaa

tagaaaaata

taagaaacca

cgtettcaag

tttctcactt

acgagtcgga

gttttetect

gaataaattg

gttgtaacac

cgaacttttyg

gtggcaaagce

cgtggetece

acaccttcett

cgtgaggett

ctgacgeggt

tgcgcteegy

caacgagect

cgteeggace

cctgtteaac

cggecccaac

aaccecgecte

getgcagggy

aaggaaacga

gagggtattt

ggaaaatttt

atcaccggaa

gaggccatca

catcaactta

aacctcatgt

gtatggctte

tgtgcaaaaa

cagtgttatc

taagatgcett

ggcgaccgag

ctttaaaagt

cgectgttgag

ttactttcac

gaataagggc

gcatttatca

aacaaatagg

ttattatcat

aattcggage

gataacctta

atcgcagacc

tcattacaga

cagtttecatt

tggcagagca

ctgagttgaa

aaaagttcaa

tcactttetyg

cacgaggcag

ggacgctagg

dgaaaggggy

cagcggtect

ccttttegee

ggcttegteg

ggthCgCCg

agtgaagtag

gcagaggaag

9999999999
cagaggccaa
taaataaaaa
cataaatagc
aggacccgta
aaccacgtca
acgtaaaaac
ccececeeace
attcagctee
agcggttage
actcatggtt
ttctgtgact
ttgctettge
gctcatcatt
atccagtteg
cagcgtttet
gacacggaaa
gggttattgt
ggttcegege
gacattaacc
ttttgccatt
tttttgacga
gataccagga
aacggetttt
tgatgctega
ttacgctgac
ggatcagatc
aatcaccaac
getggatgat
acctcagege
gcagggcatg
aggggatgtt
gatcaatcgt
aatccatcga
aaggcgtcta
cgctegeegy
ctgattgtca

cgaagcetgeg

gggggacttc

aaagcctege

cattaagtta

gaaaacccge

aagtgataat

aataatcaat

aacttcagac

cceceeeecty

ggttcccaac

tcctteggte

atggcagcac

ggtgagtact

ceggegtcaa

ggaaaacgtt

atgtaaccca

gggtgagcaa

tgttgaatac

ctcatgageg

acatttccce

tataaaaata

ctcaccggat

ggggaaatta

tcttgecate

tcaaaaatat

tgagttttte

ttgacgggac

acgcatctte

tggtccacct

ggggcgattc

cagaaggcceg

aaaaagcccg

gtctacatgg

caccctttet

caatcaccge

tegeggeceyg

catcgetgte

tcagcgcatt

cgteggeegt

cattgttcat tccacggaca

tttcagcace tgtegtttee

tgacgaagaa gaacggaaac

gaggtegecg ccccgtaace

gattatcatc tacatatcac

tatgacgcag gtatcgtatt

aatacaaatc agcgacactg

caggcatcgt ggtgtcacge

gatcaaggcg agttacatga

ctcegategt tgtcagaagt

tgcataattc tcttactgte

caaccaagtc attctgagaa

cacgggataa taccgcgeca

ctteggggeyg aaaactctca

ctcgtgcace caactgatct

aaacaggaag gcaaaatgcc

tcatactctt cctttttcaa

gatacatatt tgaatgtatt

gaaaagtgce acctgacgte

ggcgtatcac gaggcccttt

tcagtcgtca ctcatggtga

ataggttgta ttgatgttgg

ctatggaact gccteggtga

ggtattgata atcctgatat

taatcagaat tggttaattg

ggcggetttyg ttgaataaat

ccgacaacge agaccgttec

acaacaaagc tctcatcaac

aggcctggta tgagtcagca

ccagagagge cgagcegcegge

tagcgggetyg ctacgggegt

ctctgetgta gtgagtgggt

cggtecttca acgttectga

gagtcectge tcgaacgetg

caacagcggce gagagcggag

geeggectge tcectcaagea

gacggegtee ccggecgaaa

ttccatctge ggtgegecey

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320
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gtcgegtgee ggcatggatg cgcgcgcecat cgcggtagge gagcagcgcece tgcectgaage 13380
tgcgggcatt cccgatcaga aatgagcgcece agtcgtegte ggctectcecgge accgaatgeg 13440
tatgattctc cgccagcatg getteggcca gtgegtecgag cagcegeccge ttgttectga 13500
agtgccagta aagcgccggce tgctgaaccce ccaaccgtte cgccagtttg cgtgtegtca 13560
gaccgtctac gccgacctceg ttcaacaggt ccagggcggce acggatcact gtattcgget 13620
gcaactttgt catgcttgac actttatcac tgataaacat aatatgtcca ccaacttatc 13680
agtgataaag aatccgcgeg ttcaatcgga ccagcggagg ctggtccgga ggccagacgt 13740
gaaacccaac atacccctga tcgtaattect gagcactgte gegectcgacg ctgteggcat 13800
cggcctgatt atgcecggtge tgccgggect cctgcgegat ctggttcact cgaacgacgt 13860
caccgceccac tatggcattce tgctggegcet gtatgcgttg gtgcaatttg cctgegcacce 13920
tgtgctggge gegctgtegg atcgtttegg gcggcggceca atcttgceteg tetcegetgge 13980
cggcgcecact gtcgactacg ccatcatggce gacagcgect ttectttggg ttctetatat 14040
cgggcggatce gtggccggca tcaccggggce gactggggcg gtagccggeg cttatattge 14100
cgatatcact gatggcgatg agcgcgcgceg gcacttegge ttcatgageg cctgtttegg 14160
gttcgggatyg gtcgcecgggac ctgtgctegg tgggctgatg ggecggtttcet ccceccccacge 14220
tcegttette gecgeggcag ccttgaacgg cctcaattte ctgacggget gtttectttt 14280
gccggagteg cacaaaggcg aacgccggcece gttacgccgg gaggctctca acccegcectcege 14340
ttegttecgg tgggcccecggg gcatgaccgt cgtegcegee ctgatggegg tettettcat 14400
catgcaactt gtcggacagg tgccggccgce gctttgggte atttteggeg aggatcgett 14460
tcactgggac gcgaccacga tcggcatttce gcttgccgca tttggcattce tgcattcact 14520
cgcccaggca atgatcaccg gecctgtage cgcccggcete ggcgaaaggce gggcactcat 14580
gctecggaatyg attgccgacg gcacaggcta catcctgctt gecttcegega cacggggatg 14640
gatggcgtte ccgatcatgg tcectgecttge ttcecgggtgge atcggaatgce cggegctgca 14700
agcaatgttg tccaggcagg tggatgagga acgtcagggg cagctgcaag gctcactgge 14760
ggcgctcace agcctgacct cgatcgtegg acccectecte ttcacggcga tctatgegge 14820
ttctataaca acgtggaacg ggtgggcatg gattgcaggce gctgccctet acttgetctg 14880
cctgeeggeg ctgcegtcegeg ggctttggag cggcgcaggg caacgagcecg atcgectgate 14940
gtggaaacga taggcctatg ccatgcgggt caaggcgact tccggcaagce tatacgcecgece 15000
ctaggagtgc ggttggaacg ttggcccagce cagatactce cgatcacgag caggacgccg 15060
atgatttgaa gcgcactcag cgtctgatcc aagaacaacc atcctagcaa cacggceggte 15120
ccegggcetga gaaagcccag taaggaaaca actgtaggtt cgagtcgcga gatcccccgg 15180
aaccaaagga agtaggttaa acccgctccg atcaggccga gccacgccag gccgagaaca 15240
ttggttectg taggcatcgg gattggcgga tcaaacacta aagctactgg aacgagcaga 15300
agtcctecgg cecgccagttyg ccaggceggta aaggtgagca gaggcacggg aggttgccac 15360
ttgcgggtca gcacggttece gaacgccatg gaaaccgcce ccgccaggcece cgctgecgacg 15420
ccgacaggat ctagcgctge gtttggtgtce aacaccaaca gcgccacgcce cgcagttcceg 15480
caaatagccce ccaggaccgce catcaatcgt atcgggctac ctagcagagce ggcagagatg 15540

aacacgacca tcagcggctg cacagcgcect accgtcgecg cgaccceccgece cggcaggcgg 15600
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tagaccgaaa taaacaacaa gctccagaat agcgaaatat taagtgcgcc gaggatgaag 15660
atgcgcatcce accagattcc cgttggaatc tgtcggacga tcatcacgag caataaaccce 15720
gccggcaacyg cccgcagcag cataccggeg acccectegge ctegetgtte gggetccacg 15780
aaaacgccgg acagatgecge cttgtgagceg tcecttgggge cgtcectcectg tttgaagacce 15840
gacagcccaa tgatctecgce gtcgatgtag gegccgaatg ccacggcatce tcgcaaccgt 15900
tcagcgaacg cctceccatggg ctttttetee tegtgctegt aaacggacce gaacatctcet 15960
ggagctttet tcagggccga caatcggatc tcgcggaaat cctgcacgtce ggecgctceca 16020
agccgtcegaa tctgagcectt aatcacaatt gtcaatttta atcctectgtt tatcggcagt 16080
tcgtagageg cgccgtgegt cccgagcgat actgagcgaa gcaagtgcegt cgagcagtge 16140
ccgcttgtte ctgaaatgec agtaaagcgce tggctgctga acccccagec ggaactgacce 16200
ccacaaggcce ctagecgtttg caatgcacca ggtcatcatt gacccaggcg tgttccacca 16260
ggcecgctgee tcegcaactct tcecgcaggett cgccgacctg ctegegecac ttettcacge 16320
gggtggaatc cgatccgcac atgaggcgga aggtttccag cttgagcggg tacggctcecce 16380
ggtgcgagcet gaaatagtcg aacatccgtc gggccegtcgg cgacagcttg cggtacttet 16440
cccatatgaa tttcegtgtag tggtcgccag caaacagcac gacgatttcece tegtcecgatca 16500
ggacctggca acgggacgtt ttcecttgccac ggtccaggac gcggaagcegg tgcagcagceg 16560
acaccgattc caggtgccca acgcggtcecgg acgtgaagcce catcgecgte gectgtagge 16620
gcgacaggca ttecctecggcee ttegtgtaat accggccatt gatcgaccag cccaggtect 16680
ggcaaagctc gtagaacgtg aaggtgatcg gctcgecgat aggggtgcgce ttcegegtact 16740
ccaacacctg ctgccacacc agttcgtcat cgtcggecccg cagctcgacg ccggtgtagg 16800
tgatcttcac gtccttgttyg acgtggaaaa tgaccttgtt ttgcagcgcce tcgcgeggga 16860
ttttettgtt gegegtggtyg aacagggcag agcgggccegt gtcegtttgge atcgetegeca 16920
tcgtgtecgg ccacggcgca atatcgaaca aggaaagctg cattteccttg atctgetget 16980
tcgtgtgttt cagcaacgcg gectgcettgg cctegctgac ctgttttgece aggtectege 17040
cggcggtttt tecgcttcecttg gtegtcatag ttectegegt gtcgatggte atcgactteg 17100
ccaaacctgce cgcctcectgt tegagacgac gcgaacgcte cacggecggcece gatggegegg 17160
gcagggcagg gggagccagt tgcacgctgt cgcgctcgat cttggccgta gcecttgectgga 17220
ccatcgagcce gacggactgg aaggtttcecge ggggcgcacg catgacggtg cggcttgcga 17280
tggtttegge atcctcecggeyg gaaaacccceg cgtcgatcag ttettgectg tatgecttee 17340
ggtcaaacgt ccgattcatt caccctectt gegggattge cccgactcac gccecggggcaa 17400
tgtgcectta ttcecctgattt gacccgectg gtgecttggt gtccagataa tccaccttat 17460
cggcaatgaa gtcggtcceg tagaccgtct ggccgtectt ctegtacttg gtatteccgaa 17520
tcttgecectyg cacgaatacc agcgacccect tgcccaaata cttgcegtgg gecteggect 17580
gagagccaaa acacttgatg cggaagaagt cggtgcgcte ctgecttgtcg ccggcatcegt 17640
tgcgccactce ttcattaacc gctatatcga aaattgcttg cggcttgtta gaattgccat 17700
gacgtacctec ggtgtcacgg gtaagattac cgataaactg gaactgatta tggctcatat 17760
cgaaagtctc cttgagaaag gagactctag tttagctaaa cattggttcc gectgtcaaga 17820

actttagcgg ctaaaatttt gecgggcecgceg accaaaggtg cgaggggcgg cttcecegetgt 17880
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gtacaaccag atatttttca ccaacatcct tcgtcectgcte gatgagcggg gcatgacgaa 17940
acatgagctg tcggagaggg caggggtttc aatttcgttt ttatcagact taaccaacgg 18000
taaggccaac ccctegttga aggtgatgga ggccattgce gacgccctgg aaactcccct 18060
acctcttete ctggagtcca ccgaccttga ccgcgaggca ctcecgcggaga ttgcgggtca 18120
tcetttecaag agcagegtge cgcccggata cgaacgcatce agtgtggttt tgccgtcaca 18180
taaggcgttt atcgtaaaga aatggggcga cgacacccga aaaaagctgce gtggaagget 18240
ctgacgccaa gggttagggce ttgcacttce ttcectttagee gctaaaacgg ccccttetet 18300
gcgggccgte ggctcecgegca tcatatcgac atcctcaacg gaagceccgtgce cgcgaatgge 18360
atcgggeggg tgcgectttga cagttgtttt ctatcagaac ccctacgteg tgcggttcga 18420
ttagctgttt gtcttgcagg ctaaacactt tcggtatatc gtttgectgt gecgataatgt 18480
tgctaatgat ttgttgcgta ggggttactg aaaagtgagc gggaaagaag agtttcagac 18540
catcaaggag cgggccaagc gcaagctgga acgcgacatg ggtgcggacc tgttggccge 18600
gctcaacgac ccgaaaaccg ttgaagtcat gcectcaacgceg gacggcaagg tgtggcacga 18660
acgccttgge gagccgatge ggtacatctg cgacatgegg cccagceccagt cgcaggcgat 18720
tatagaaacg gtggccggat tccacggcaa agaggtcacg cggcattcge ccatcctgga 18780
aggcgagttc cccttggatg gcagcecgcett tgccggccaa ttgccgceccegg tegtggccge 18840
gccaaccttt gcgatccgca agcegcgeggt cgccatctte acgctggaac agtacgtcga 18900
ggcgggcatce atgacccgcg agcaatacga ggtcattaaa agcgccgtcg cggcegcatcg 18960
aaacatcctce gtcattggeg gtactggctce gggcaagacce acgctcgtca acgcgatcat 19020
caatgaaatg gtcgccttca acccgtcectga gcgegtegte atcatcgagg acaccggcga 19080
aatccagtgc gccgcagaga acgccgtcca ataccacacce agcatcgacg tctcgatgac 19140
gctgetgete aagacaacgce tgcgtatgeg ccccgaccge atcctggtceg gtgaggtacg 19200
tggccecgaa geccttgate tgttgatgge ctggaacacce gggcatgaag gaggtgccge 19260
caccctgcac gcaaacaacc ccaaagcggg cctgagcegg ctegeccatge ttatcagcat 19320
gcacccggat tcaccgaaac ccattgagcec gectgattgge gaggcggttce atgtggtcegt 19380
ccatatcgcce aggaccccta geggecegtceg agtgcaagaa attctcgaag ttcecttggtta 19440
cgagaacggc cagtacatca ccaaaaccct gtaaggagta tttccaatga caacggctgt 19500
tcegttecgt ctgaccatga atcgecggcat tttgttctac cttgcegtgt tettegttet 19560
cgctectegeg ttatccgege atccggcgat ggcctcecggaa ggcaccggceg gcagettgee 19620
atatgagagc tggctgacga acctgcgcaa ctccgtaacce ggcccggtgg ccttegeget 19680
gtccatcatc ggcatcgtcg tcecgecggegg cgtgctgate tteggcecggcg aactcaacge 19740
cttcttecga accctgatet tectggttet ggtgatggeg ctgctggteg gegcgcagaa 19800
cgtgatgagce accttctteg gtegtggtge cgaaatcgeg gccctecggca acggggcget 19860
gcaccaggtyg caagtcgcgg cggcggatge cgtgegtgeg gtagcecggctg gacggctcege 19920
ctaatcatgg ctctgcgcac gatccccatce cgtecgcgcag gcaaccgaga aaacctgtte 19980
atgggtggtg atcgtgaact ggtgatgttc tcgggcctga tggegtttge getgatttte 20040
agcgcccaag agctgcecggge caccgtggte ggtcectgatcece tgtggttcegg ggcgetctat 20100

gcgttceccgaa tcatggcgaa ggccgatceg aagatgeggt tcegtgtacct gecgtcaccge 20160
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cggtacaagc cgtattaccc ggcccgcteg accecgttee gecgagaacac caatagccaa 20220
gggaagcaat accgatgatc caagcaattg cgattgcaat cgcgggcctce ggcegegette 20280
tgttgttcat cctcectttgec cgcatccgeg cggtcgatge cgaactgaaa ctgaaaaagce 20340
atcgttceccaa ggacgccgge ctggecgatce tgctcaacta cgcecgetgte gtcgatgacg 20400
gcgtaategt gggcaagaac ggcagcttta tggctgectg gcetgtacaag ggcgatgaca 20460
acgcaagcag caccgaccag cagcgcgaag tagtgtccge ccgcatcaac caggccectceg 20520
cgggcectggg aagtgggtgg atgatccatg tggacgcegt gecggegtcect getccgaact 20580
acgcggagceg gggcectgteg gegttecctg accgtctgac ggcagcgatt gaagaagagce 20640
gcteggtett gecttgeteg tecggtgatgt acttcaccag ctceccgcgaag tcecgetcecttet 20700
tgatggagcg catggggacg tgcttggcaa tcacgcgcac cccccggcecg ttttagegge 20760
taaaaaagtc atggctctge cctcecgggcecgg accacgccca tcatgacctt geccaagctceg 20820
tcetgettet cttegatett cgccagcagg gcgaggatcg tggcatcacc gaaccgcgece 20880
gtgcgcgggt cgtcggtgag ccagagtttce agcaggccge ccaggcggcece caggtcgcecca 20940
ttgatgcggg ccagctcecgeg gacgtgctca tagtccacga cgcccgtgat tttgtagece 21000
tggccgacgg ccagcaggta ggccgacagg ctcatgcecgg ccgecgecge cttttectca 21060
atcgctette gttegtctgg aaggcagtac accttgatag gtgggcectgece ctteetggtt 21120
ggcttggttt catcagccat ccgcecttgcece tcatctgtta cgcecggeggt agecggceccag 21180
cctegcagag caggattcec gttgagcacce gccaggtgcg aataagggac agtgaagaag 21240
gaacaccecge tcegegggtgg gcectacttca cctatectge cceggcectgacg ccgttggata 21300
caccaaggaa agtctacacg aaccctttgg caaaatcctg tatatcgtgce gaaaaaggat 21360
ggatataccg aaaaaatcgc tataatgacc ccgaagcagg gttatgcagc ggaaaagcgce 21420
tgctteectyg ctgttttgtyg gaatatctac cgactggaaa caggcaaatg caggaaatta 21480
ctgaactgag gggacaggcg agagacgatg ccaaagagct acaccgacga gctggccgag 21540
tgggttgaat cccgcgcgge caagaagcgce cggcgtgatg aggctgceggt tgegttectg 21600
gcggtgaggg cggatgtcga ggcggcgtta gegteegget atgegctegt caccatttgg 21660
gagcacatgc gggaaacggg gaaggtcaag ttctecctacg agacgttccg ctegcacgece 21720
aggcggcaca tcaaggccaa gcccgcecgat gtgcccgcac cgcaggccaa ggctgceggaa 21780
ccegegecgg cacccaagac gecggagceca cggcggcecga agcagggggg caaggctgaa 21840
aagccggcecce ccgctgcegge cccgaccggce ttcaccttca acccaacacc ggacaaaaag 21900
gatctactgt aatggcgaaa attcacatgg ttttgcaggg caagggcggg gtcggcaagt 21960
cggccatcge cgcgatcatt gegcagtaca agatggacaa ggggcagaca cccttgtgca 22020
tcgacaccga cccggtgaac gcgacgttceg agggctacaa ggccctgaac gtccgecgge 22080
tgaacatcat ggccggcgac gaaattaact cgcgcaactt cgacaccctg gtcgagctga 22140
ttgcgecgac caaggatgac gtggtgatcg acaacggtgce cagctegtte gtgcctcectgt 22200
cgcattacct catcagcaac caggtgccgg ctctgctgca agaaatgggg catgagctgg 22260
tcatccatac cgtcgtcacc ggcggccagg ctctcecctgga cacggtgage ggcttegece 22320
agctcgecag ccagttceceg gecgaagcege ttttegtggt ctggectgaac cecgtattggg 22380

ggcctatcecga gcatgagggce aagagctttg agcagatgaa ggcgtacacg gccaacaagg 22440
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ccegegtgte gtccatcate cagatteccgg ccectcaagga agaaacctac ggccgegatt 22500
tcagcgacat gctgcaagag cggctgacgt tcgaccagge gctggceccgat gaatcgctca 22560
cgatcatgac gcggcaacgce ctcaagatcg tgcggcgegg cctgtttgaa cagctcecgacg 22620
cggcggecgt gcectatgageg accagattga agagctgatce cgggagattg cggccaagca 22680
cggcatcgee gtcecggceccgeg acgacccggt gctgatcctg cataccatca acgccecegget 22740
catggccgac agtgcggcca agcaagagga aatccttgce gecgttcaagg aagagctgga 22800
agggatcgcce catcgttggg gcgaggacgc caaggccaaa gcggagcgga tgctgaacge 22860
ggcecectggeg gccagcaagg acgcaatggce gaaggtaatg aaggacagcg ccgcegcaggce 22920
ggccgaageg atccgcaggg aaatcgacga cggcecttgge cgccagctcg cggccaaggt 22980
cgcggacgceg cggcgcegtgg cgatgatgaa catgatcgee ggcggcatgg tgttgttege 23040
ggcecgecectyg gtggtgtggg cctegttatg aatcgcagag gcgcagatga aaaagcccgg 23100
cgttgeceggg ctttgttttt gegttagetg ggcttgtttyg acaggcccaa gctctgactg 23160
cgeccecgeget cgegetectg ggectgttte ttectectget cectgettgeg catcagggee 23220
tggtgcegte gggctgctte acgcatcgaa tcccagtege cggccagctce gggatgctcece 23280
gcgegcatet tgcgegtcecge cagttecteg atcttgggeg cgtgaatgcece catgecttece 23340
ttgatttcge gcaccatgte cagccgegtg tgcagggtct gcaageggge ttgctgttgg 23400
gcctgetget getgecagge ggectttgta cgcggcaggg acagcaagcce gggggcattg 23460
gactgtagct gctgcaaacg cgcctgctga cggtctacga gctgttctag geggtecteg 23520
atgcgctecca cctggtcatg ctttgectge acgtagageg caagggtctg ctggtaggte 23580
tgctcgatgg gecgcggatte taagagggcce tgctgttecg tetceggecte ctgggecgee 23640
tgtagcaaat cctcgccget gttgecegetg gactgcttta ctgceccgggga ctgctgttge 23700
cctgectegeg cegtegtege agtteggett gcccccacte gattgactge ttcatttcga 23760
gccgcagega tgcgatctceg gattgegtca acggacgggg cagcgcggag gtgtcecgget 23820
tctecttggg tgagtcggte gatgccatag ccaaaggttt ccttccaaaa tgcgtecatt 23880
gctggacegt gtttctcatt gatgcccecgeca agcatctteg gettgaccgce caggtcaage 23940
gcgectteat gggcggtcat gacggacgcec gccatgacct tgccgcecgtt gttetcgatg 24000
tagccgegta atgaggcaat ggtgccgcecce atcgtcageg tgtcatcgac aacgatgtac 24060
ttetggecgg ggatcaccte cccctegaaa gtcgggttga acgccaggceg atgatctgaa 24120
ccggetecgg ttecgggcgac cttcecteccge tgcacaatgt cecgtttcgac ctcaaggcca 24180
aggcggtcgg ccagaacgac cgccatcatg gccggaatct tgttgttcece cgccgecteg 24240
acggcgagga ctggaacgat gcggggcttg tcecgtcgecga tcagegtcett gagctgggceca 24300
acagtgtcgt ccgaaatcag gcgctcecgacce aaattaagcg ccgcttceccecge gtecgeectge 24360
ttecgcagect ggtattcagg ctegttggte aaagaaccaa ggtcegeccgtt gcgaaccacce 24420
ttecgggaagt ctccccacgg tgcgegetceg gctetgetgt agetgcectcaa gacgectccece 24480
tttttagcecg ctaaaactct aacgagtgcg cccgcgactce aacttgacge tttcggcact 24540
tacctgtgcce ttgccacttg cgtcataggt gatgctttte gcactcccga tttcaggtac 24600
tttatcgaaa tctgaccggg cgtgcattac aaagttctte cccacctgtt ggtaaatgcet 24660

gccgetatet gegtggacga tgctgccegte gtggegectge gacttatcegg ccttttggge 24720
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catatagatg ttgtaaatgc caggtttcag ggccccggcet ttatctacct tetggttegt 24780
ccatgcgect tggttctegg tetggacaat tctttgccca ttcatgacca ggaggcecggtyg 24840
tttcattggg tgactcctga cggttgeccte tggtgttaaa cgtgtcecctgg tegcttgeceg 24900
gctaaaaaaa agccgaccte ggcagttcga ggccggcttt cectagagece gggcegcgtca 24960
aggttgttcc atctatttta gtgaactgcg ttcgatttat cagttacttt cctcecegett 25020
tgtgtttect cccactcegtt tecgegtcecta gceccgaccect caacatageg gectettett 25080
gggctgcecett tgecctecttge cgegettegt cacgctcecgge ttgcaccgtce gtaaagceget 25140
cggcctgect ggcecgectet tgcgecgeca acttectttg ctectggtgg gecteggegt 25200
cggcctgege cttegettte accgetgceca acteccgtgeg caaactctece gettegegee 25260
tggtggcegtce gecgctcecgeeg cgaagegcect gcatttectg gttggecgeg teccagggtet 25320
tgcggetete ttcetttgaat gegcgggegt cctggtgage gtagtccage teggegegca 25380
gctectgege tcegacgectcee acctegtegg ceccgetgegt cgccagegeg gcccegctget 25440
cggctectge cagggcggtyg cgtgcttcegg ccagggcttg cecgetggegt geggecaget 25500
cggccgecte ggcggcectge tgctctagca atgtaacgeg cgectggget tettecaget 25560
cgegggectyg cgcectcgaag gegteggceca gcteccegeg cacggcettece aactegttge 25620
gctcacgate ccagccggct tgcgctgcct gcaacgatte attggcaagg gcctgggcegg 25680
cttgccagag ggcggccacg gectggttge cggectgetg caccgegtece ggcacctgga 25740
ctgccagegg ggcggcectge gecgtgeget ggcgtcegeca ttcegegcatg ccggegetgg 25800
cgtegttecat gttgacgcgg geggecttac gcactgcate cacggtcggg aagttctcce 25860
ggtcgecttyg ctecgaacage tcgtccgcag ccgcaaaaat gceggtcecgege gtetetttgt 25920
tcagttccat gttggctceg gtaattggta agaataataa tactcttacc taccttatca 25980
gcgcaagagt ttagctgaac agttctcgac ttaacggcag gttttttagce ggctgaaggg 26040
caggcaaaaa aagccccgca cggtceggcegg gggcaaaggg tcagcgggaa ggggattage 26100
gggcgtcggg cttettcatg cgteggggece gegcettettyg ggatggagca cgacgaagceg 26160
cgcacgcgca tecgtectegg cectategge ccecgegtegeg gtcaggaact tgtcgegege 26220
taggtcctcece ctggtgggca ccaggggcat gaactcggcece tgctcgatgt aggtccacte 26280
catgaccgca tcgcagtcga ggccgegtte cttcaccgte tecttgcaggt cgcggtacge 26340
ccgctegttyg ageggctggt aacgggccaa ttggtcgtaa atggctgteg gecatgageg 26400
gcctttectyg ttgagccage agccgacgac gaagccggca atgcaggceccce ctggcacaac 26460
caggccgacg ccgggggcag gggatggcag cagctcgcecca accaggaacce ccgcegcgat 26520
gatgccgatg ccggtcaacce agccecttgaa actatccgge cccgaaacac ccctgcecgcat 26580
tgcctggatg ctgcgccgga tagcttgcaa catcaggage cgtttetttt gttcgtcagt 26640
catggtccge cctcaccagt tgttcecgtate ggtgtcggac gaactgaaat cgcaagagct 26700
gccggtateg gteccagecge tgtecgtgte getgetgceceg aagcacggcg aggggtceccecge 26760
gaacgccgceca gacggcgtat ccggccgcag cgcatcgcec agcatggecce cggtcagcga 26820
gccgecggee aggtagecca gcatggtget gttggtcecgec cceggceccacca gggcecgacgt 26880
gacgaaatcg ccgtcattce ctetggattg ttcecgetgcte ggcggggcag tgcgccgege 26940

cggcggegte gtggatgget cgggttggcet ggcctgcgac ggccggcgaa aggtgcegcag 27000
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cagctegtta tcgaccggcet geggegtcegg ggccgcecegece ttgcegetgeg gteggtgtte 27060
cttecttegge tecgcgcaget tgaacagcat gatcgcggaa accagcagca acgccegcgece 27120
tacgccteccece gegatgtaga acagcatcgg attcattett cggtectcect tgtageggaa 27180
ccgttgtetyg tgcggcgegyg gtggcececgeg ccecgcectgtett tggggatcag ccctcecgatga 27240
gcgecgaccag tttcacgtcg gcaaggtteg cctcgaacte ctggceccecgtceg tecctegtact 27300
tcaaccaggce atagccttec gecggeggcee gacggttgag gataaggcgg gcagggcgcet 27360
cgtegtgete gacctggacg atggectttt tcagcecttgte cgggteccgge tecttegege 27420
ccttttectt ggegtectta cegtectggt cgcecgtecte geccecgtectgg cegtegecgg 27480
ccteecgegte acgctcecggca tcagtetgge cgttgaagge atcgacggtg ttgggatcge 27540
ggceccttete gteccaggaac tcgegcagca gcecttgaccgt gecgegegtg atttectggg 27600
tgtcgtegte aagccacgece tcgacttcect ccgggcegett cttgaaggece gtcaccaget 27660
cgttcaccac ggtcacgteg cgcacgcggce cggtgttgaa cgcatcggeg atcttetceg 27720
gcaggtccag cagcgtgacg tgctgggtga tgaacgccgg cgacttgecg atttecttgg 27780
cgatatcgcece tttcettcettg cecttegeca gctegecggee aatgaagtceg gcaatttcge 27840
gcggggtceag ctegttgegt tgcaggttet cgataacctg gtecggcttceg ttgtagtcegt 27900
tgtcgatgaa cgccgggatg gacttcettge cggcccactt cgagccacgg tagcggcggg 27960
cgccgtgatt gatgatatag cggccceggcet gctectggtt ctegegcacce gaaatgggtg 28020
acttcacccce gegctetttg atcgtggcac cgatttececge gatgctctee ggggaaaagce 28080
cggggttgte ggccgtcecege ggctgatgceg gatcttegte gatcaggtece aggtceccaget 28140
cgatagggcce ggaaccgccece tgagacgccg caggagcegte caggaggctce gacaggtcge 28200
cgatgctatc caaccccagg ccggacggct gcgecgegece tgcggcettece tgageggcceg 28260
cagcggtgtt tttcettggtg gtcecttggett gagecgcagt cattgggaaa tcectccatctt 28320
cgtgaacacg taatcagcca gggcgcgaac ctctttecgat gecttgegeg cggcegtttt 28380
cttgatcttc cagaccggca caccggatgce gagggcatcg gcgatgctge tgcgcaggece 28440
aacggtggcce ggaatcatca tettggggta cgcggccage agctcecggcett ggtggegcege 28500
gtggcgcgga ttcecgegcat cgaccttget gggcaccatg ccaaggaatt gcagettgge 28560
gttcttectgg cgcacgttcg caatggtegt gaccatctte ttgatgcecct ggatgctgta 28620
cgcctcaage tcgatggggg acagcacata gtcggccgceg aagagggcgg ccgccaggcece 28680
gacgccaagg gtcggggccg tgtcgatcag gcacacgteg aagecttggt tcgecaggge 28740
cttgatgttc gccccgaaca getcecgeggge gtcegtccage gacagecgtt cggcgttege 28800
cagtaccggg ttggactcga tgagggcgag gcgcgcggcece tggccgtcege cggctgcggg 28860
tgcggttteg gtccagcege cggcagggac agcgccgaac agcettgettg catgcaggece 28920
ggtagcaaag tccttgagcg tgtaggacgce attgccctgg gggtccaggt cgatcacgge 28980
aacccgcaag ccgcgctcecga aaaagtcgaa ggcaagatge acaagggtcg aagtcttgece 29040
gacgccgect ttetggttgg ccgtgaccaa agttttcate gtttggttte ctgtttttte 29100
ttggcgteceg cttceccactt ccggacgatg tacgcctgat gttceccggcag aaccgecgtt 29160
acccgegegt acccecteggg caagttettg tectcecgaacg cggcccacac gcgatgcace 29220

gcttgcgaca ctgegecccct ggtcagtecece agcgacgttg cgaacgtcege ctgtggette 29280
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ccatcgacta agacgccceg cgctatcteg atggtctget gecccactte cagccectgg 29340
atcgectect ggaactgget ttecggtaage cgtttcttca tggataacac ccataatttg 29400
ctcecgegect tggttgaaca tagcggtgac agccgccage acatgagaga agtttagcta 29460
aacatttctc gcacgtcaac acctttagcc gctaaaactce gtccttggceg taacaaaaca 29520
aaagcccegga aaccgggcett tegtcetettg ccecgettatgg ctetgcacce ggctecatca 29580
ccaacaggtc gcgcacgcge ttcactcggt tgcggatcga cactgccage ccaacaaagce 29640
cggttgecge cgccgccagg atcgcecgecga tgatgccegge cacaccggcece atcgeccacce 29700
aggtcgecge cttceeggtte cattectget ggtactgett cgcaatgctg gacctegget 29760
caccataggc tgaccgcteg atggcegtatg ccgcecttcetee ccttggegta aaacccageg 29820
ccgcaggcegg cattgccatg ctgcccegecg ctttcecccgac cacgacgcge gcaccaggcet 29880
tgcggtcecag accttcecggec acggcgagct gcgcaaggac ataatcagcc gecgacttgg 29940
ctccacgecge ctcgatcage tettgcacte gcgcgaaatce cttggectcece acggecgcca 30000
tgaatcgcge acgcggcgaa ggctcecgcag ggccggegte gtgatcgcecg ccgagaatge 30060
ccttcaccaa gttcgacgac acgaaaatca tgctgacggce tatcaccatc atgcagacgg 30120
atcgcacgaa cccgctgaat tgaacacgag cacggcaccce gcgaccacta tgccaagaat 30180
gcccaaggta aaaattgccg gccceccgecat gaagtccgtg aatgccccga cggcecgaagt 30240
gaagggcagg ccgccaccca ggcecgcecgece ctcactgecee ggcacctggt cgcectgaatgt 30300
cgatgccagce acctgcggca cgtcaatgct tccgggegte gegceteggge tgatcgccca 30360
tceegttact gecccgatece cggcaatgge aaggactgce agcecgctgcca tttttggggt 30420
gaggccgtte geggcecgagg ggcgcagcecce ctggggggat gggaggcccg cgttageggg 30480
ccgggagggt tcgagaaggg ggggcacccee cctteggegt gegeggtcac gegcacaggg 30540
cgcagceectg gttaaaaaca aggtttataa atattggttt aaaagcaggt taaaagacag 30600
gttagcggtyg gccgaaaaac gggcggaaac ccttgcaaat gctggatttt ctgectgtgg 30660
acagccectce aaatgtcaat aggtgcgccce ctcatctgte agcactctge cecctcaagtg 30720
tcaaggatcg cgccecctcecat ctgtcagtag tcgecgccect caagtgtcaa taccgcaggg 30780
cacttatccce caggcttgte cacatcatct gtgggaaact cgcgtaaaat caggegtttt 30840
cgccgatttg cgaggctgge cagctceccacg tcgecggecg aaatcgagec tgccectcat 30900
ctgtcaacgce cgcgccgggt gagtceggcecce ctcaagtgte aacgtccgece cctcatctgt 30960
cagtgagggc caagttttcc gcgaggtatc cacaacgccg gcggccgcegg tgtctegcac 31020
acggcttcga cggcegtttet ggcgegtttg cagggccata gacggcecgcece agcccagcegg 31080
cgagggcaac cagcccggtg agcgtceggaa aggcgctgga agcecccgtag cgacgceggag 31140
aggggcgaga caagccaagg gcgcaggctce gatgcgcage acgacatage cggttcetcge 31200
aaggacgaga atttccctge ggtgccccte aagtgtcaat gaaagtttcce aacgcgagece 31260
attcgcgaga gecttgagte cacgctagat gagagctttg ttgtaggtgg accagttggt 31320
gattttgaac ttttgctttg ccacggaacg gtctgcgttg tcgggaagat gcgtgatctg 31380
atccttcaac tcagcaaaag ttcgatttat tcaacaaagc cacgttgtgt ctcaaaatct 31440
ctgatgttac attgcacaag ataaaaatat atcatcatga acaataaaac tgtctgctta 31500

cataaacagt aatacaaggg gtgttatgag ccatattcaa cgggaaacgt cttgctcgac 31560
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aaaggtttca

cagggatcga

agcttectee

cggatggaag

atatacttge

cgettttact

ggtttcacag

gggtgctgge

acgagtggec

cttacaaagc

cttgaagcag

cgtggcggcet

cccaccatge

gagctgetgt

gtcggecgat

gtaccgtete

catcttacat

cggattgega

tgaagatggc

ctcgaccega

acttgectga

tttacagtcc

cgaaaaagct

atgacaacct

cgttggacga

atccgatcce

ttgcgttget

gttectegag

tgcctgteat

gcaagctcac

agttccaget

ttggttccac

tctecegtea

atcegtegec

tcgccaaaag

taggcagata

tccatctttt

acgcgaattg

tactcggeeg

tgctggttga

aaagaaagcg

tctageeetyg

tacatttgca

catcgataat

gataggcggg

aaaaccaccg

ctetttgatg

agtactggga

cctatgaaaa

cgagcgaget

taacgceget

tgagtgaaaa

tgacaacatc

ccatgcatga

tactaaacac

tggaggaagt

aattcgcaag

gatccaccat

aaaagccgac

cgatcgacaa

ccaggttttt

cgtteggeaa

tttcgaaage

ttcaactaca

cgaggteget

gaacggtacc

cgtctgactyg

ggatttgatc

ttcecttteg

ctcctggeac

ggtgcgtggt

gggatacgga

caatacgttce

gaagcatgga

ctegtgtgte

ccatactatc

atcgcagacyg

tggtagtcte

gaaggtctgg

ctcaatatga

attgtcttat

cacaaaaaca

atcagaatat

cactcatggg

ccgacgaaaa

tcctegetgt

tgccgagete

caacaacaca

cgacatcgat

tttggcaatt

gcaacgcagg

aagagatgca

gggaactgat

cgtggteatt

ccegeattgt

cccaacccga

gagaaagacc

cttaagctaa

ctttcagege

tacagtccct

atgctggcag

gaaaaatccyg

cgaagtcatt

tgcggggaag
actttegtca
cggeggaacyg
ggacaggtac
aatgcgaatg
caagtgctac
caaaatggag
atctcgcaca
tacattgett
tgcatctatt
cgaaagtecc
ggcactcacyg
actcgacgtyg
atactccage
aatcaacagt
aacgaatgtg
tttatacgaa
gcaactttty
cectttgeget
ceggectetyg
gaagtctatt
gaaggatttyg
atcatcgceta
gaggcactat
cctacagetyg
atgtcagaga
tttgccgega
ccgacgatge
tcgaaactga
cggteggega
cacttgttece
agcaacgtga
ctgtggatge
gaccgecege
cgaagtcget
atggatcatt
ttctegttea

ttgatcegtt

cttacaataa tgtgtgttgt

taaatccegg cctecgtaac

ggaatatcga gatgceggge

tccagetgat tgattatctg

attacttgag cgcgatcggyg

aaggcacctt tcagtaacga

cgcagtagte catcgaggge

gectcecagat ccgatcgagg

gagagtattc cgatggactg

tcgagaaage ccccgatgeg

agcaggcgeg cttgatagga

accttgaacc cttcaacttt

getetggtgt gttttgacat

acgaaatgtg cccgggtaga

acatttacag tcaatactga

aaataaaaat agtgtaacaa

caaaaataca aatgcactcc

acgttttgtt ctttcaaagyg

getttggecaa atgacggtaa

acgcgatgga gagaaaacgce

ccgecgacga aatgecectt

attatgcgtt ggccgatacg

gctcaaacct gcettetgate

ctacctaccyg ctacgtcatce

ttttgcgeca acgegteccey

cgctagagag ccttccagtt

tgaaagaacg cggcatgttg

gectcataga gaggaatcett

tcagcaaaat cttggaggcet

agcacggegg cttgetggtyg

ccagaagcetyg gacctcecage

gectetegte gecgatcaca

ccttagteca ccteegtece

gectcaagty tcgaaaacat

acaaatgatt ttaaggcgcg

tcgegtggee ccgaaaagtt

gacctcacge atgttccegg

ggggttggag accgctcgag

31620

31680

31740

31800

31860

31920

31980

32040

32100

32160

32220

32280

32340

32400

32460

32520

32580

32640

32700

32760

32820

32880

32940

33000

33060

33120

33180

33240

33300

33360

33420

33480

33540

33600

33660

33720

33780

33840
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ctttcggcca caagctggcet accgecgcege tcegegtcecatt ctttgectgga gagaagccat 33900
cgagcaattg gtgaagaggg acctatcgga acccctcacce aaatattgag tgtaggtttg 33960
aggccgcetgg ccgegtecte agtcaccttt tgagccagat aattaagagce caaatgcaat 34020
tggctcaggce tgccatcgte ccccegtgeg aaacctgcac gtceccgegtca aagaaataac 34080
cggcacctcet tgctgttttt atcagttgag ggcttgacgg atccgectca agtttgegge 34140
gcagccgcaa aatgagaaca tctatactcc tgtcgtaaac ctecctegtcecg cgtactcgac 34200
tggcaatgag aagttgctcg cgcgatagaa cgtcgcgggg tttctctaaa aacgcgagga 34260
gaagattgaa ctcacctgcce gtaagtttca cctcaccgec agecttcggac atcaagcgac 34320
gttgcctgag attaagtgtc cagtcagtaa aacaaaaaga ccgtcggtct ttggagcgga 34380
caacgttggg gcgcacgcgce aaggcaaccce gaatgcgtgce aagaaactct ctcgtactaa 34440
acggcttagce gataaaatca cttgcteccta gctcgagtge aacaacttta tccgtetcecct 34500
caaggcggtc gccactgata attatgattg gaatatcaga ctttgccgec agatttcgaa 34560
cgatctcaag cccatcttca cgacctaaat ttagatcaac aaccacgaca tcgaccgtcg 34620
cggaagagag tactctagtg aactgggtgc tgtcggctac cgcggtcact ttgaaggcgt 34680
ggatcgtaag gtattcgata ataagatgcc gcatagcgac atcgtcatcg ataagaagaa 34740
cgtgtttcaa cggctcacct ttcaatctaa aatctgaacc cttgttcaca gcgcttgaga 34800
aattttcacg tgaaggatgt acaatcatct ccagctaaat gggcagttcg tcagaattgc 34860
ggctgaccge ggatgacgaa aatgcgaacc aagtatttca attttatgac aaaagttctc 34920
aatcgttgtt acaagtgaaa cgcttcgagg ttacagctac tattgattaa ggagatcgcecc 34980
tatggtctecg cccecggegte gtgcgtecge cgcgagccag atctcecgecta cttcataaac 35040
gtcctcatag gcacggaatg gaatgatgac atcgatcgec gtagagagca tgtcaatcag 35100
tgtgcgatct tccaagctag caccttggge gctacttttg acaagggaaa acagtttctt 35160
gaatccttgg attggattcg cgccgtgtat tgttgaaatc gatcccggat gtcecccgagac 35220
gacttcactc agataagcce atgctgcatc gtcgegcate tcgccaagca atatccggte 35280
cggccgcata cgcagacttg cttggagcaa gtgctcggeg ctcacagcac ccagceccage 35340
accgttettg gagtagagta gtctaacatg attatcgtgt ggaatgacga gttcgagegt 35400
atcttctatg gtgattagec tttecectgggg ggggatggcg ctgatcaagg tcttgctcat 35460
tgttgtettg cecgcttecegyg tagggccaca tagcaacatce gtcagtcgge tgacgacgca 35520
tgcgtgcaga aacgcttcecca aatcccecgtt gtcaaaatge tgaaggatag cttcatcatce 35580
ctgattttgg cgtttcctte gtgtcectgcecca ctggttccac ctcgaagcat cataacggga 35640
ggagacttct ttaagaccag aaacacgcga gcttggccgt cgaatggtca agcectgacggt 35700
gcccgaggga acggtcggcg gcagacagat ttgtagtcecgt tcaccaccag gaagttcagt 35760
ggcgcagagg gggttacgtg gtccgacatc ctgctttcte agcgcecgcccg ctaaaatage 35820
gatatcttca agatcatcat aagagacggg caaaggcatc ttggtaaaaa tgccggcttg 35880
gcgcacaaat gcctctceccag gtcgattgat cgcaatttet tcagtcttcecg ggtcatcgag 35940
ccattccaaa atcggcttca gaagaaagcg tagttgcgga tccacttcca tttacaatgt 36000
atcctatcte taagcggaaa tttgaattca ttaagagcgg cggttectece ceccgegtgge 36060

gccgecagte aggcggagct ggtaaacacc aaagaaatcg aggtcccgtg ctacgaaaat 36120
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ggaaacggtg tcaccctgat tcttecttcag ggttggeggt atgttgatgg ttgcecttaag 36180
ggctgtctceca gttgtctgct caccgttatt ttgaaagctg ttgaagctca tcccgccacce 36240
cgagctgccg gegtaggtge tagctgectg gaaggcgect tgaacaacac tcaagagcat 36300
agctcegeta aaacgctgcec agaagtggct gtcgaccgag cccggcaatce ctgagcgacce 36360
gagttcgtec gegettggeg atgttaacga gatcatcgca tggtcaggtg tcteggegeg 36420
atcccacaac acaaaaacgc gcccatctcee ctgttgcaag ccacgctgta tttcgeccaac 36480
aacggtggtg ccacgatcaa gaagcacgat attgttcgtt gttccacgaa tatcctgagg 36540
caagacacac tttacatagc ctgccaaatt tgtgtcgatt gcggtttgca agatgcacgg 36600
aattattgtc ccttgcgtta ccataaaatc ggggtgcgge aagagcegtgg cgctgetggg 36660
ctgcagctcg gtgggtttca tacgtatcga caaatcgtte tcgceccggaca cttcecgecatt 36720
cggcaaggag ttgtcgtcac gettgectte ttgtcttegg cccecgtgtcege cctgaatgge 36780
gcgtttgetyg acceccttgat cgecgcectget atatgcaaaa atcggtgttt cttecggecg 36840
tggctcatge cgctceccggtt cgccectegg cggtagagga gcagcaggct gaacagcecte 36900
ttgaaccgct ggaggatccg geggcacctce aatcggagct ggatgaaatg gettggtgtt 36960
tgttgcgatc aaagttgacg gcgatgcgtt ctcattcacce ttcettttgge geccacctag 37020
ccaaatgagg cttaatgata acgcgagaac gacacctccg acgatcaatt tctgagaccce 37080
cgaaagacgc cggcgatgtt tgtcggagac cagggatcca gatgcatcaa cctcatgtge 37140
cgcttgetga ctatcgttat tcecatcectte gcceccctteca ggacgegttt cacatceggge 37200
ctcaccgtge cecgtttgegg ccectttggcca acgggatcegt aagceggtgtt ccagatacat 37260
agtactgtgt ggccatccct cagacgccaa cctcgggaaa ccgaagaaat ctcgacatcg 37320
ctccctttaa ctgaatagtt ggcaacagct tccttgccat caggattgat ggtgtagatg 37380
gagggtatgc gtacattgcce cggaaagtgg aataccgtceg taaatccatt gtcgaagact 37440
tcgagtggca acagcgaacg atcgecttgg gcgacgtagt gccaattact gtccgecgceca 37500
ccaagggctyg tgacaggctg atccaataaa ttctcagett tccgttgata ttgtgettcece 37560
gcgtgtagte tgtccacaac agecttetgt tgtgectcece ttecgeccgagce cgcecgcatcg 37620
tcggeggggt aggcgaattg gacgctgtaa tagagatcgg gcectgectcettt atcgaggtgg 37680
gacagagtct tggaacttat actgaaaaca taacggcgca tcccggagtc gcttgeggtt 37740
agcacgatta ctggctgagg cgtgaggacc tggcttgcect tgaaaaatag ataatttccce 37800
cgeggtaggg ctgctagatce tttgctattt gaaacggcaa ccgctgtcac cgtttegtte 37860
gtggcgaatg ttacgaccaa agtagctcca accgccgteg agaggcgcac cacttgatcg 37920
ggattgtaag ccaaataacg catgcgcgga tctagecttge ccgeccattgg agtgtcttca 37980
gcctecgeac cagtcgcage ggcaaataaa catgctaaaa tgaaaagtgc ttttcectgatce 38040
atggttecget gtggcctacg tttgaaacgg tatctteccga tgtctgatag gaggtgacaa 38100
ccagacctgce cgggttggtt agtctcaatc tgccgggcaa gctggtcacce ttttegtage 38160
gaactgtcge ggtccacgta ctcaccacag gcattttgec gtcaacgacg agggtccttt 38220
tatagcgaat ttgctgcgtg cttggagtta catcatttga agcgatgtgce tcgacctcca 38280
ccetgeegeg tttgccaaga atgacttgag gcgaactggg attgggatag ttgaagaatt 38340

gctggtaate ctggcgcact gttggggcac tgaagttcga taccaggtcg taggcgtact 38400
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gagcggtgte ggcatcataa ctctecgegeca ggcgaacgta ctcccacaat gaggcgttaa 38460
cgacggcectce ctcttgagtt gcaggcaatc gcgagacaga cacctcecgctg tcaacggtge 38520
cgtcecggecg tatccataga tatacgggca caagcctgct caacggcacc attgtggcta 38580
tagcgaacgce ttgagcaaca tttcccaaaa tcgcgatage tgcgacagct gcaatgagtt 38640
tggagagacg tcgcgccgat ttcecgcetegeg cggtttgaaa ggcttctact tecttatagt 38700
gcteggcaag gcectttegege gccactagca tggcatatte aggccccgtce atagegtcecca 38760
cccgaattge cgagctgaag atctgacgga gtaggctgce atcgccccac attcagecggg 38820
aagatcgggce ctttgcaget cgctaatgtg tcegtttgtcet ggcageccget caaagcgaca 38880
actaggcaca gcaggcaata cttcatagaa ttctccattg aggcgaattt ttgcgcgacc 38940
tagccteget caacctgage gaagcgacgg tacaagctge tggcagattg ggttgegecg 39000
ctccagtaac tgcctccaat gttgcceggeg atcgccggca aagcgacaat gagcgcatce 39060
cctgtcagaa aaaacatatc gagttcgtaa agaccaatga tcttggccge ggtcgtaccg 39120
gcgaaggtga ttacaccaag cataagggtg agcgcagtceg cttecggttag gatgacgatc 39180
gttgccacga ggtttaagag gagaagcaag agaccgtagg tgataagttg cccgatccac 39240
ttagctgcga tgtcccgegt gcegatcaaaa atatatccga cgaggatcag aggcccgatce 39300
gcgagaagca ctttcecgtgag aattccaacg gcgtcegtaaa ctccgaaggce agaccagagce 39360
gtgccgtaaa ggacccactg tgccccttgg aaagcaagga tgtcctggtce gttcatcgga 39420
ccgatttegg atgcgatttt ctgaaaaacg gcctgggtca cggcgaacat tgtatccaac 39480
tgtgcecggaa cagtctgcag aggcaagccg gttacactaa actgctgaac aaagtttggg 39540
accgtetttt cgaagatgga aaccacatag tcttggtagt tagcctgccc aacaattaga 39600
gcaacaacga tggtgaccgt gatcacccga gtgataccge tacgggtatc gacttcgecg 39660
cgtatgacta aaataccctg aacaataatc caaagagtga cacaggcgat caatggcgca 39720
ctcaccgect cctggatagt ctcaagcatc gagtccaage ctgtcgtgaa ggctacatcg 39780
aagatcgtat gaatggccgt aaacggcgcce ggaatcgtga aattcatcga ttggacctga 39840
acttgactgg tttgtcgcat aatgttggat aaaatgagct cgcattcggce gaggatgcgg 39900
gcggatgaac aaatcgccca gccttagggg agggcaccaa agatgacagce ggtcettttga 39960
tgctecttge gttgagcgge cgcctettee gecctcegtgaa ggcecggectg cgeggtagte 40020
atcgttaata ggcttgtcge ctgtacattt tgaatcattg cgtcatggat ctgcttgaga 40080
agcaaaccat tggtcacggt tgcctgcatg atattgcgag atcgggaaag ctgagcagac 40140
gtatcagcat tcgccgtcaa gcgtttgtec atcgtttcca gattgtcagce cgcaatgcca 40200
gcgetgtttyg cggaaccggt gatctgcgat cgcaacaggt ccgcttcagce atcactacce 40260
acgactgcac gatctgtatc gectggtgatc gcacgtgccg tggtcgacat tggcattcge 40320
ggcgaaaaca tttcattgte taggtccttc gtcgaaggat actgattttt ctggttgage 40380
gaagtcagta gtccagtaac gccgtaggcc gacgtcaaca tcgtaaccat cgctatagtce 40440
tgagtgagat tctccgcagt cgcgagcgca gtcgcgagceg tctcagecte cgttgecggg 40500
tcgctaacaa caaactgcge ccgcgegggce tgaatatata gaaagctgca ggtcaaaact 40560
gttgcaataa gttgcgtcgt cttcatcgtt tecctacctta tcaatcttct gectegtggt 40620

gacgggccat gaattcgctg agccagccag atgagttgec ttecttgtgece tcgegtagte 40680
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gagttgcaaa gcgcaccgtg ttggcacgcc ccgaaagcac ggcgacatat tcacgcatat 40740
ccegcagate aaattcgcag atgacgettce cacttteteg tttaagaaga aacttacgge 40800
tgccgaccgt catgtcttca cggatcgect gaaattcctt ttcecggtacat ttcagtccat 40860
cgacataagc cgatcgatct geggttggtg atggatagaa aatcttcgtce atacattgeg 40920
caaccaagct ggctcecctage ggcgattcca gaacatgcecte tggttgctge gttgceccagta 40980
ttagcatcce gttgtttttt cgaacggtca ggaggaattt gtcgacgaca gtcgaaaatt 41040
tagggtttaa caaataggcg cgaaactcat cgcagctcat cacaaaacgg cggccgtcga 41100
tcatggctce aatccgatge aggagatatg ctgcagcggg agcgcatact tectegtatt 41160
cgagaagatg cgtcatgtcg aagccggtaa tcgacggatc taactttact tcgtcaactt 41220
cgccgtcecaaa tgcccagecca agcgcatggce cccggcacca gcgttggage cgcgetcectg 41280
cgecttegge gggcccatge aacaaaaatt cacgtaacce cgcgattgaa cgcatttgtg 41340
gatcaaacga gagctgacga tggataccac ggaccagacg gcggttctct tccggagaaa 41400
tceccaccceg accatcacte tcgatgagag ccacgatcca ttcecgcgcaga aaatcgtgtg 41460
aggctgcetgt gttttctagg ccacgcaacg gcgccaacce gctgggtgtg cctcectgtgaa 41520
gtgccaaata tgttcctcecct gtggcgcgaa ccagcaattc gccacccegg tcecttgtcaa 41580
agaacacgac cgtacctgca cggtcgacca tgctctgtte gagcatggct agaacaaaca 41640
tcatgagcgt cgtcttacce ctcccgatag gcccgaatat tgccgtcatg ccaacatcgt 41700
gctcatgegyg gatatagtcg aaaggcgttce cgccattggt acgaaatcgg gcaatcgcegt 41760
tgcceccagtyg gectgagetyg gegceectetg gaaagtttte gaaagagaca aaccctgcga 41820
aattgcgtga agtgattgcg ccagggcgtg tgcgccactt aaaattcccce ggcaattggg 41880
accaataggc cgcttccata ccaatacctt cttggacaac cacggcacct gcatccgcca 41940
ttegtgteeg agccecgegeg ccecctgtece caagactatt gagatcgtet gcatagacge 42000
aaaggctcaa atgatgtgag cccataacga attcgttgct cgcaagtgcg tcecctcagecct 42060
cggataattt gccgatttga gtcacggctt tatcgccgga actcagcatc tggctegatt 42120
tgaggctaag tttcgcgtge gettgceggge gagtcaggaa cgaaaaactc tgcgtgagaa 42180
caagtggaaa atcgagggat agcagcgcgt tgagcatgce cggccgtgtt tttgcagggt 42240
attcgcgaaa cgaatagatg gatccaacgt aactgtcttt tggcegttctg atctcgagte 42300
ctcgettgee gcaaatgact ctgtcecggtat aaatcgaage gccgagtgag ccgctgacga 42360
ccggaaccgg tgtgaaccga ccagtcatga tcaaccgtag cgcttecgceca atttceggtga 42420
agagcacacc ctgcttcteg cggatgccaa gacgatgcag gccatacgct ttaagagage 42480
cagcgacaac atgccaaaga tcttccatgt tcectgatctg gecccecgtgaga tegtttteccece 42540
ttttteceget tagcttggtyg aacctectcet ttaccttecce taaageccgece tgtgggtaga 42600
caatcaacgt aaggaagtgt tcattgcgga ggagttggce ggagagcacg cgctgttcaa 42660
aagcttegtt caggctageg gcgaaaacac tacggaagtg tcgceggcgece gatgatggca 42720
cgtcggcatg acgtacgagg tgagcatata ttgacacatg atcatcagcg atattgcgca 42780
acagcgtgtt gaacgcacga caacgcgcat tgcgcattte agtttcecctca agctcgaatg 42840
caacgccatc aattctcgca atggtcatga tcgatccgte ttcaagaagg acgatatggt 42900

cgctgaggtyg gccaatataa gggagataga tctcaccgga tcecttteggte gttceccacteg 42960
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cgccgagcat cacaccattce ctctceecteg tgggggaace ctaattggat ttgggctaac 43020
agtagcgccce ccccaaactg cactatcaat gcttcttece geggtccgca aaaatagcag 43080
gacgacgctce gccgcattgt agtcectcecgete cacgatgage cgggctgcaa accataacgg 43140
cacgagaacg acttcgtaga gcgggttctg aacgataacg atgacaaagc cggcgaacat 43200
catgaataac cctgccaatg tcagtggcac cccaagaaac aatgcgggcc gtgtggctge 43260
gaggtaaagg gtcgattctt ccaaacgatc agccatcaac taccgccagt gagegtttgg 43320
ccgaggaagce tcgccccaaa catgataaca atgccgccga cgacgccggce aaccagccca 43380
agcgaagccce gceccgaacat ccaggagatc ccgatagcga caatgccgag aacagcgagt 43440
gactggccga acggaccaag gataaacgtg catatattgt taaccattgt ggcggggtca 43500
gtgcecgcecac ccgcagattg cgctgcggeg ggtccggatg aggaaatgct ccatgcaatt 43560
gcaccgcaca agcttgggge gcagctcgat atcacgcgca tcatcgcatt cgagagcgag 43620
aggcgattta gatgtaaacg gtatctctca aagcatcgca tcaatgcgca cctcecttagt 43680
ataagtcgaa taagacttga ttgtcgtctg cggatttgce gttgtecctgg tgtggeggtg 43740
gcggagcgat taaaccgcca gcgccatcct cctgcgageg gcegctgatat gacccccaaa 43800
catcccacgt ctcttcggat tttagegect cgtgatcgte ttttggaggce tcgattaacg 43860
cgggcaccag cgattgagca gcectgtttcaa cttttcgcac gtagcecgttt gcaaaaccge 43920
cgatgaaatt accggtgttg taagcggaga tcgcccgacg aagcgcaaat tgcttetcegt 43980
caatcgtttc geccgectgca taacgacttt tcagcatgtt tgcagcggca gataatgatg 44040
tgcacgcectyg gagcgcacceg tcaggtgtca gaccgagcat agaaaaattt cgagagttta 44100
tttgcatgag gccaacatcc agcgaatgcce gtgcatcgag acggtgcectg acgacttggg 44160
ttgcttggct gtgatcttge cagtgaagcg tttegcecggt cgtgttgtca tgaatcgcta 44220
aaggatcaaa gcgactctcecc accttagcta tcgeccgcaag cgtagatgtce gcaactgatg 44280
gggcacactt gcgagcaaca tggtcaaact cagcagatga gagtggcgtg gcaaggctcg 44340
acgaacagaa ggagaccatc aaggcaagag aaagcgaccce cgatctctta agcatacctt 44400
atctccttag ctcecgcaacta acaccgecte tccegttgga agaagtgcegt tgttttatgt 44460
tgaagattat cgggagggtc ggttactcga aaattttcaa ttgcttcttt atgatttcaa 44520
ttgaagcgag aaacctcgec cggcgtettg gaacgcaaca tggaccgaga accgcegcatce 44580
catgactaag caaccggatc gacctattca ggccgcagtt ggtcaggtca ggctcagaac 44640
gaaaatgctc ggcgaggtta cgctgtcetgt aaacccattc gatgaacggg aagcttcecctt 44700
ccgattgecte ttggcaggaa tattggccca tgcctgettg cgctttgcaa atgctcettat 44760
cgegttggta tcatatgecct tgtccgccag cagaaacgca ctctaagcga ttatttgtaa 44820
aaatgtttcg gtcatgcggce ggtcatgggce ttgacccgct gtcagcgcaa gacggatcgg 44880
tcaaccgtcg gcatcgacaa cagcgtgaat cttggtggte aaaccgccac gggaacgtcecce 44940
catacagcca tcgtcecttgat cccgetgttt ccecgtcecgecg catgttggtg gacgcecggaca 45000
caggaactgt caatcatgac gacattctat cgaaagcctt ggaaatcaca ctcagaatat 45060
gatcccagac gtctgcctca cgccatcecgta caaagcgatt gtagcaggtt gtacaggaac 45120
cgtatcgatc aggaacgtct gecccagggceg ggcccgtecg gaagcgccac aagatgacat 45180

tgatcacccg cgtcaacgceg cggcacgcga cgcggcttat ttgggaacaa aggactgaac 45240
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aacagtccat tcgaaatcgg tgacatcaaa gcggggacgg dgttatcagtg gectcecaagt 45300
caagcctcaa tgaatcaaaa tcagaccgat ttgcaaacct gatttatgag tgtgcggcecct 45360
aaatgatgaa atcgtccttce tagatcgcect ccgtggtgta gcaacacctcec gcagtatcge 45420
cgtgctgacce ttggccaggg aattgactgg caagggtgct ttcacatgac cgctettttg 45480
gccgegatag atgatttcegt tgctgetttg ggcacgtaga aggagagaag tcatatcgga 45540
gaaattccte ctggcgcgag agectgcetet atcgcgacgg catcccactg tcgggaacag 45600
accggatcat tcacgaggcg aaagtcgtca acacatgcegt tataggcatc ttcccttgaa 45660
ggatgatctt gttgctgcca atctggaggt gcggcagcceg caggcagatg cgatctcage 45720
gcaacttgceg gcaaaacatc tcactcacct gaaaaccact agcgagtctc gcgatcagac 45780
gaaggccttt tacttaacga cacaatatcc gatgtctgca tcacaggcgt cgctatccca 45840
gtcaatacta aagcggtgca ggaactaaag attactgatg acttaggcgt gccacgaggce 45900
ctgagacgac gcgcgtagac agttttttga aatcattatc aaagtgatgg cctccecgctga 45960
agcctatcac ctctgcgeeg gtectgtegga gagatgggca agcattatta cggtettege 46020
gccegtacat gcattggacg attgcagggt caatggatct gagatcatcc agaggattge 46080
cgcccttace ttecegttteg agttggagcece agcccctaaa tgagacgaca tagtcgactt 46140
gatgtgacaa tgccaagaga gagatttgct taacccgatt tttttgctca agcgtaagcce 46200
tattgaagct tgccggcatg acgtccgcecge cgaaagaata tcctacaagt aaaacattct 46260
gcacaccgaa atgcttggtg tagacatcga ttatgtgacc aagatcctta gcagtttcege 46320
ttggggaccg ctccgaccag aaataccgaa gtgaactgac gccaatgaca ggaatccctt 46380
ccgtctgcag ataggtacca tcgatagatc tgctgccteg cgegtttegg tgatgacggt 46440
gaaaacctct gacacatgca gctcccggag acggtcacag cttgtctgta agecggatgce 46500
gggagcagac aagcccgtca gggcgcgtca gegggtgttg gegggtgtceg gggcegcagee 46560
atgacccagt cacgtagcga tagcggagtg tatactggct taactatgcg gcatcagagce 46620
agattgtact gagagtgcac catatgcggt gtgaaatacc gcacagatgc gtaaggagaa 46680
aataccgcat caggcgctcect teccgettect cgctcactga ctcecgetgcege teggtegtte 46740
ggctgcggeg agcggtatca gctcactcaa aggcggtaat acggttatcc acagaatcag 46800
gggataacgc aggaaagaac atgtgagcaa aaggccagca aaaggccagg aaccgtaaaa 46860
aggccgegtt getggegttt ttceccatagge tccgceccccecce tgacgagcat cacaaaaatc 46920
gacgctcaag tcagaggtgg cgaaacccga caggactata aagataccag gcgtttccce 46980
ctggaagctce cctegtgege tetectgtte cgaccctgee gecttaccgga tacctgtceg 47040
cctttetece ttecgggaage gtggegettt ctcatagete acgctgtagg tatctcagtt 47100
cggtgtaggt cgttcgctec aagctgggct gtgtgcacga accccceccegtt cagcccgace 47160
gctgegectt atccggtaac tatcgtcettg agtccaacce ggtaagacac gacttatcge 47220
cactggcagc agccactggt aacaggatta gcagagcgag gtatgtaggc ggtgctacag 47280
agttcttgaa gtggtggcct aactacggct acactagaag gacagtattt ggtatctgeg 47340
ctctgctgaa gccagttacce ttcggaaaaa gagttggtag ctcttgatcc ggcaaacaaa 47400
ccaccgcetgg tagcggtggt ttttttgttt gcaagcagca gattacgcgce agaaaaaaag 47460

gatctcaaga agatcctttg atcttttecta cggggtctga cgctcagtgg aacgaaaact 47520
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cacgttaagg gattttggtc atgagattat caaaaaggat cttcacctag atccttttaa 47580
attaaaaatg aagttttaaa tcaatctaaa gtatatatga gtaaacttgg tctgacagtt 47640
accaatgctt aatcagtgag gcacctatct cagcgatctg tctatttcegt tcatccatag 47700
ttgcctgact ceccegtcegtyg tagataacta cgatacggga gggcttacca tctggeccca 47760
gtgctgcaat gataccgcga gacccacgct caccggctec agatttatca gcaataaacc 47820
agccagecgg aagggccgag cgcagaagtg gtcctgcaac tttatccgece tccatccagt 47880
ctattaattg ttgccgggaa gctagagtaa gtagttcgce agttaatagt ttgcgcaacg 47940
ttgttgccat tgctgcaggyg 999999999y ggggggactt ccattgttca ttccacggac 48000
aaaaacagag aaaggaaacg acagaggcca aaaagcctcg ctttcagcac ctgtegttte 48060
ctttcttttec agagggtatt ttaaataaaa acattaagtt atgacgaaga agaacggaaa 48120
cgccttaaac cggaaaattt tcataaatag cgaaaacccg cgaggtcgcc geccecgtagt 48180
cggatcaccg gaaaggaccce dgtaaagtgat aatgattatc atctacatat cacaacgtgc 48240
gtggaggcca tcaaaccacg tcaaataatc aattatgacg caggtatcgt attaattgat 48300
ctgcatcaac ttaacgtaaa aacaacttca gacaatacaa atcagcgaca ctgaatacgg 48360
ggcaacctca tgtccceccce cceecccecece ctgcaggcat cgtggtgtca cgectegtegt 48420
ttggtatggce ttcattcagc tccggttceccee aacgatcaag gcgagttaca tgatccccca 48480
tgttgtgcaa aaaagcggtt agctceccttceg gtecctcecgat cgttgtcaga agtaagttgg 48540
ccgcagtgtt atcactcatg gttatggcag cactgcataa ttctcecttact gtcatgccat 48600
ccgtaagatg cttttctgtg actggtgagt actcaaccaa gtcattctga gaatagtgta 48660
tgcggcgace gagttgctet tgcccecggegt caacacggga taataccgcg ccacatagca 48720
gaactttaaa agtgctcatc attggaaaac gttcttcggg gcgaaaactc tcaaggatct 48780
taccgetgtt gagatccagt tcgatgtaac ccactcgtge acccaactga tcttcagcat 48840
cttttacttt caccagcgtt tctgggtgag caaaaacagg aaggcaaaat gccgcaaaaa 48900
agggaataag ggcgacacgg aaatgttgaa tactcatact cttccttttt caatattatt 48960
gaagcattta tcagggttat tgtctcatga gcggatacat atttgaatgt atttagaaaa 49020
ataaacaaat aggggttccg cgcacatttc cccgaaaagt gccacctgac gtctaagaaa 49080
ccattattat catgacatta acctataaaa ataggcgtat cacgaggccc tttcgtcectte 49140
aagaattggt cgacgatctt gectgegttceg gatatttteg tggagttcce geccacagacce 49200
cggattgaag gcgagatcca gcaactcgceg ccagatcatce ctgtgacgga actttggcge 49260
gtgatgactg gccaggacgt cggccgaaag agcgacaagc agatcacgct tttcgacage 49320
gtcggatttyg cgatcgagga tttttcggeg ctgcgctacg tccgcgaccg cgttgaggga 49380
tcaagccaca gcagcccact cgaccttcta gccgacccag acgagccaag ggatcttttt 49440
ggaatgctge tcecgtecgtca ggetttecga cgtttgggtg gttgaacaga agtcattatce 49500
gtacggaatg ccaagcactc ccgaggggaa ccctgtggtt ggcatgcaca tacaaatgga 49560
cgaacggata aaccttttca cgccctttta aatatccgtt attctaataa acgctetttt 49620
ctcttaggtt tacccgccaa tatatcctgt caaacactga tagtttaaac tgaaggcggg 49680
aaacgacaat ctgatcatga gcggagaatt aagggagtca cgttatgacc cccgceccgatg 49740

acgcgggaca agccgtttta cgtttggaac tgacagaacc gcaacgttga aggagccact 49800
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cagcaagctg gtacgattgt aatacgactc actatagggc gaattgagcg ctgtttaaac 49860

gctecttcaac tggaagagcg gttacccgga ccgaagcttg catgectgca g 49911

<210> SEQ ID NO 32

<211> LENGTH: 36909

<212> TYPE: DNA

<213> ORGANISM: artificial
<220> FEATURE:

<223> OTHER INFORMATION: vector

<400> SEQUENCE: 32

tctagagete gttectegag gectcgagge ctegaggaac ggtacctgeyg gggaagetta 60
caataatgtg tgttgttaag tcttgttgce tgtcatcgtce tgactgactt tcgtcataaa 120
tceeggecte cgtaacccag ctttgggecaa getcacggat ttgatccegge ggaacgggaa 180
tatcgagatg ccgggctgaa cgctgcagtt ccagetttee ctttegggac aggtactcca 240
gctgattgat tatctgctga agggtcettgg ttccacctee tggcacaatg cgaatgatta 300
cttgagcegeg atcgggecatce caattttete cegtcaggtyg cgtggtcaag tgctacaagg 360
cacctttcag taacgagcga ccgtcgatce gtegecggga tacggacaaa atggagcgca 420
gtagtccate gagggcggeyg aaagectcge caaaagcaat acgttcatcet cgcacagect 480
ccagatccga tcgagggtcet tcggegtagg cagatagaag catggataca ttgcttgaga 540
gtattccgat ggactgaagt atggcttcca tecttttcteg tgtgtctgca tctatttega 600
gaaagcccee gatgeggege accgcaacgce gaattgecat actatccgaa agtcccagea 660
ggcgegettyg ataggaaaag gtttcatact cggccgatceyg cagacgggca ctcacgacct 720
tgaaccctte aactttcagg gatcgatget ggttgatggt agtctcactce gacgtggcete 780
tggtgtgttt tgacatagct tcctccaaag aaagcggaag gtctggatac tccagcacga 840
aatgtgcceg ggtagacgga tggaagtcta gecctgcteca atatgaaatc aacagtacat 900
ttacagtcaa tactgaatat acttgctaca tttgcaattyg tcttataacg aatgtgaaat 960

aaaaatagtg taacaacgct tttactcatc gataatcaca aaaacattta tacgaacaaa 1020
aatacaaatg cactccggtt tcacaggata ggcgggatca gaatatgcaa cttttgacgt 1080
tttgttettt caaagggggt gctggcaaaa ccaccgcact catgggcectt tgcgetgett 1140
tggcaaatga cggtaaacga gtggccctct ttgatgccga cgaaaaccgg cctctgacgce 1200
gatggagaga aaacgcctta caaagcagta ctgggatcct cgctgtgaag tctattceccge 1260
cgacgaaatg ccccttcecttg aagcagecta tgaaaatgcce gagctcgaag gatttgatta 1320
tgcgttggee gatacgcgtyg geggctecgag cgagctcaac aacacaatca tcecgctagcetce 1380
aaacctgett ctgatccecca ccatgctaac gccgctcecgac atcgatgagg cactatctac 1440
ctaccgctac gtcatcgagce tgctgttgag tgaaaatttg gcaattccta cagetgtttt 1500
gegecaacge gteceggteg gecgattgac aacatcgcaa cgcaggatgt cagagacget 1560
agagagcctt ccagttgtac cgtctcccat gcatgaaaga gatgcatttg ccgcgatgaa 1620
agaacgcggce atgttgcatc ttacattact aaacacggga actgatccga cgatgcgect 1680
catagagagg aatcttcgga ttgcgatgga ggaagtcgtg gtcatttcga aactgatcag 1740
caaaatcttg gaggcttgaa gatggcaatt cgcaagcccg cattgtcggt cggcgaagca 1800

cggcggcettg ctggtgcteg acccgagatce caccatccca acccgacact tgttccccag 1860
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aagctggace tccagcactt gectgaaaaa gecgacgaga aagaccagca acgtgagcect 1920
ctcgtegecg atcacattta cagtcccgat cgacaactta agctaactgt ggatgccctt 1980
agtccacctce cgtccccgaa aaagctceccag gtttttettt cagcgcgacce geccgcegect 2040
caagtgtcga aaacatatga caacctcgtt cggcaataca gtccctcgaa gtcgctacaa 2100
atgattttaa ggcgcgcgtt ggacgatttc gaaagcatgc tggcagatgg atcatttcegce 2160
gtggcccecega aaagttatce gatcccttca actacagaaa aatccgttcet cgttcagacce 2220
tcacgcatgt tcccggttge gttgctecgag gtcgctcecgaa gtcattttga tecgttgggg 2280
ttggagaccg ctcgagcttt cggccacaag ctggctaccg ccgcgctcecge gtcattettt 2340
gctggagaga agccatcgag caattggtga agagggacct atcggaaccce ctcaccaaat 2400
attgagtgta ggtttgaggc cgctggccge gtectcagtce accttttgag ccagataatt 2460
aagagccaaa tgcaattggc tcaggctgce atcgtccccce cgtgcgaaac ctgcacgtcce 2520
gcgtcaaaga aataaccggce acctcttget gtttttatca gttgagggcet tgacggatcce 2580
gcctcaagtt tgcggcgcag ccgcaaaatg agaacatcta tactcctgtce gtaaacctcece 2640
tcgtecgegta ctcgactgge aatgagaagt tgctcecgegeg atagaacgtce geggggttte 2700
tctaaaaacg cgaggagaag attgaactca cctgccgtaa gtttcaccte accgccagcet 2760
tcggacatca agcgacgttg cctgagatta agtgtccagt cagtaaaaca aaaagaccgt 2820
cggtetttgg agcggacaac gttggggege acgcgcaagyg caacccgaat gcegtgcaaga 2880
aactctcecteg tactaaacgg cttagcgata aaatcacttg ctcctagctce gagtgcaaca 2940
actttatccg tctcectcaag geggtcegcca ctgataatta tgattggaat atcagacttt 3000
gccgecagat ttcgaacgat ctcaagcecca tcecttcacgac ctaaatttag atcaacaacc 3060
acgacatcga ccgtcgcgga agagagtact ctagtgaact gggtgcectgte ggctaccgeg 3120
gtcactttga aggcgtggat cgtaaggtat tcgataataa gatgccgcat agcgacatcg 3180
tcatcgataa gaagaacgtg tttcaacggc tcacctttca atctaaaatc tgaacccttg 3240
ttcacagcge ttgagaaatt ttcacgtgaa ggatgtacaa tcatctccag ctaaatgggce 3300
agttcgtcag aattgcggcet gaccgcggat gacgaaaatg cgaaccaagt atttcaattt 3360
tatgacaaaa gttctcaatc gttgttacaa gtgaaacgct tcgaggttac agctactatt 3420
gattaaggag atcgcctatg gtctecgecce ggcgtegtge gtecgecgeg agccagatcet 3480
cgcctactte ataaacgtcecc tcataggcac ggaatggaat gatgacatcg atcgccgtag 3540
agagcatgtc aatcagtgtg cgatcttcca agctagcacc ttgggcgcta cttttgacaa 3600
gggaaaacag tttcttgaat ccttggattg gattcgcgec gtgtattgtt gaaatcgatce 3660
ccggatgtcece cgagacgact tcactcagat aagcccatge tgcatcgteg cgcatctege 3720
caagcaatat ccggtccggce cgcatacgca gacttgcettg gagcaagtgce teggcegctca 3780
cagcacccag cccagcaccg ttecttggagt agagtagtct aacatgatta tcegtgtggaa 3840
tgacgagttc gagcgtatct tcectatggtga ttagecttte ctgggggggg atggcgctga 3900
tcaaggtctt gctcattgtt gtecttgecge tteceggtagg gceccacatage aacatcgtca 3960
gtcggctgac gacgcatgcg tgcagaaacg cttccaaatc cccgttgtca aaatgctgaa 4020
ggatagcttc atcatcctga ttttggegtt teccttegtgt ctgccactgg ttceccaccteg 4080

aagcatcata acgggaggag acttctttaa gaccagaaac acgcgagctt ggccgtcgaa 4140
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tggtcaagct gacggtgccc gagggaacgg tcggcggcag acagatttgt agtcgttcac 4200
caccaggaag ttcagtggcg cagagggggt tacgtggtcc gacatcctge tttcectcageg 4260
cgcccgctaa aatagcgata tcettcaagat catcataaga gacgggcaaa ggcatcttgg 4320
taaaaatgcc ggcttggege acaaatgcect ctccaggteg attgatcgca atttcttcag 4380
tcttegggte atcgagccat tceccaaaatcg gcttcagaag aaagcgtagt tgcggatcca 4440
cttccattta caatgtatcc tatctctaag cggaaatttg aattcattaa gagcggcggt 4500
tcctecceeg cgtggegecg ccagtcagge ggagcetggta aacaccaaag aaatcgaggt 4560
ccegtgcetac gaaaatggaa acggtgtcac cctgattett cttcagggtt ggcggtatgt 4620
tgatggttgce cttaagggct gtctcagttg tctgctcacce gttattttga aagctgttga 4680
agctcatcce geccacccecgag ctgccecggegt aggtgctage tgcctggaag gegcecttgaa 4740
caacactcaa gagcatagct ccgctaaaac getgccagaa gtggctgteg accgageccyg 4800
gcaatcctga gcgaccgagt tcgtceccgege ttggcgatgt taacgagatc atcgcatggt 4860
caggtgtcte ggcgegatcce cacaacacaa aaacgcgecce atctecctgt tgcaagcecac 4920
gctgtattte gccaacaacg gtggtgccac gatcaagaag cacgatattg ttegttgtte 4980
cacgaatatc ctgaggcaag acacacttta catagcctgc caaatttgtg tcgattgegg 5040
tttgcaagat gcacggaatt attgtccctt gcgttaccat aaaatcgggg tgcggcaaga 5100
gcgtggeget getgggetge ageteggtgg gtttcatacyg tatcgacaaa tcegttcetege 5160
cggacacttc gccattcgge aaggagttgt cgtcacgett gecttecttgt ctteggeccg 5220
tgtcgeectg aatggcgegt ttgctgacce cttgatcgece getgctatat gcaaaaatcg 5280
gtgtttctte cggcegtgge tcatgcceget cecggttcecgec ccteggeggt agaggagcag 5340
caggctgaac agcctcttga accgctggag gatccggegg cacctcaate ggagctggat 5400
gaaatggctt ggtgtttgtt gcgatcaaag ttgacggcga tgcgttctca ttcaccttcet 5460
tttggcgecce acctagccaa atgaggctta atgataacgc gagaacgaca cctccgacga 5520
tcaatttctg agaccccgaa agacgccggce gatgtttgtce ggagaccagg gatccagatg 5580
catcaacctc atgtgccget tgctgactat cgttattcat ceccttegcece ccttcaggac 5640
gcgtttcaca tegggectca ccgtgecegt ttgcggectt tggccaacgg gatcgtaage 5700
ggtgttccag atacatagta ctgtgtggcce atccctcaga cgccaacctce gggaaaccga 5760
agaaatctcg acatcgctcecce ctttaactga atagttggca acagcttcct tgccatcagg 5820
attgatggtg tagatggagg gtatgcgtac attgcccgga aagtggaata ccgtcgtaaa 5880
tccattgteg aagacttcga gtggcaacag cgaacgatcg ccttgggcga cgtagtgeca 5940
attactgtcc geccgcaccaa gggctgtgac aggctgatcce aataaattcect cagcetttcecg 6000
ttgatattgt gcttccgegt gtagtctgte cacaacagcece ttcectgttgtg ccteectteg 6060
ccgagecgece gcatcgtegg cggggtagge gaattggacg ctgtaataga gatcgggcetg 6120
ctctttatcg aggtgggaca gagtcttgga acttatactg aaaacataac ggcgcatccce 6180
ggagtcgett geggttagca cgattactgg ctgaggcgtyg aggacctggce ttgeccttgaa 6240
aaatagataa tttccccgeg gtagggctge tagatctttg ctatttgaaa cggcaaccgce 6300
tgtcaccgtt tecgttcgtgg cgaatgttac gaccaaagta gctccaaccg ccgtcgagag 6360

gcgcaccact tgatcgggat tgtaagccaa ataacgcatg cgcggatcta gcttgccecge 6420
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cattggagtg tcttcagecct ccgcaccagt cgcagcggca aataaacatg ctaaaatgaa 6480
aagtgctttt ctgatcatgg ttcgctgtgg cctacgtttg aaacggtatc ttccgatgtce 6540
tgataggagg tgacaaccag acctgccggg ttggttagtc tcaatctgcce gggcaagctg 6600
gtcacctttt cgtagcgaac tgtcgcggtce cacgtactca ccacaggcat tttgccgtca 6660
acgacgaggg tccttttata gcgaatttge tgcgtgcettg gagttacatc atttgaagceg 6720
atgtgctcga cctceccaccet gecgegtttg ccaagaatga cttgaggcga actgggattg 6780
ggatagttga agaattgctg gtaatcctgg cgcactgttg gggcactgaa gttcgatacce 6840
aggtcgtagg cgtactgagc ggtgtcggca tcataactct cgcgcaggceg aacgtactcce 6900
cacaatgagg cgttaacgac ggcctcectct tgagttgcag gcaatcgcga gacagacacce 6960
tcgctgtcaa cggtgccgte cggccgtate catagatata cgggcacaag cctgctcaac 7020
ggcaccattg tggctatagc gaacgcttga gcaacatttc ccaaaatcgc gatagctgeg 7080
acagctgcaa tgagtttgga gagacgtcgce gccgattteg ctcecgegeggt ttgaaaggcet 7140
tctacttect tatagtgcte ggcaaggctt tcgegcgeca ctagcatggce atattcaggce 7200
ccegtecatag cgtccacceg aattgccgag ctgaagatct gacggagtag getgccatcg 7260
cceccacatte agcgggaaga tegggcecttt gcagecteget aatgtgtcegt ttgtcetggea 7320
gccgcectcaaa gcgacaacta ggcacagcag gcaatacttc atagaattct ccattgaggce 7380
gaatttttgce gcgacctage ctegctcaac ctgagcgaag cgacggtaca agctgctgge 7440
agattgggtt gcgccgctece agtaactgce tccaatgttg ccggcgatceg ccggcaaagce 7500
gacaatgagc gcatccecctg tcagaaaaaa catatcgagt tcgtaaagac caatgatcett 7560
ggcegceggte gtaccggcga aggtgattac accaagcata agggtgagcg cagtcgette 7620
ggttaggatg acgatcgttg ccacgaggtt taagaggaga agcaagagac cgtaggtgat 7680
aagttgccecg atccacttag ctgcgatgte ccgegtgcega tcaaaaatat atccgacgag 7740
gatcagaggc ccgatcgcga gaagcacttt cgtgagaatt ccaacggcgt cgtaaactcce 7800
gaaggcagac cagagcgtge cgtaaaggac ccactgtgcece ccttggaaag caaggatgtce 7860
ctggtcegttce atcggaccga tttcggatge gattttcetga aaaacggcct gggtcacggce 7920
gaacattgta tccaactgtg ccggaacagt ctgcagaggc aagccggtta cactaaactg 7980
ctgaacaaag tttgggaccg tcttttcgaa gatggaaacc acatagtctt ggtagttagce 8040
ctgcccaaca attagagcaa caacgatggt gaccgtgatc acccgagtga taccgctacg 8100
ggtatcgact tcgccgegta tgactaaaat accctgaaca ataatccaaa gagtgacaca 8160
ggcgatcaat ggcgcactca ccgectectg gatagtctca agcatcgagt ccaagectgt 8220
cgtgaaggct acatcgaaga tcgtatgaat ggccgtaaac ggcgccggaa tcegtgaaatt 8280
catcgattgg acctgaactt gactggtttg tcgcataatg ttggataaaa tgagctcgca 8340
tteggegagg atgegggegg atgaacaaat cgeccagect taggggaggyg caccaaagat 8400
gacagcggte ttttgatgct ccttgegttg agcggccgec tcettecegect cgtgaaggece 8460
ggcectgcgeg gtagtcatcg ttaataggcet tgtcgectgt acattttgaa tcattgegte 8520
atggatctgce ttgagaagca aaccattggt cacggttgcce tgcatgatat tgcgagatcg 8580
ggaaagctga gcagacgtat cagcattcgce cgtcaagcgt ttgtccatcg tttceccagatt 8640

gtcagccgceca atgccagcege tgtttgcecgga accggtgatce tgcgatcgca acaggtcecge 8700



US 2009/0044293 Al

79

Feb. 12, 2009

-continued
ttcagcatca ctacccacga ctgcacgatc tgtatcgetg gtgatcgcac gtgccecgtggt 8760
cgacattggc attcgcggcg aaaacatttc attgtctagg teccttegteg aaggatactg 8820
atttttetgg ttgagcgaag tcagtagtcce agtaacgcecg taggccgacg tcaacatcgt 8880
aaccatcgcet atagtctgag tgagattcte cgcagtcecgeg agcgcagteg cgagegtcete 8940
agccteegtt gecgggtege taacaacaaa ctgcgccecge gcgggctgaa tatatagaaa 9000
gctgcaggte aaaactgttg caataagttg cgtcgtctte atcgtttect accttatcaa 9060
tcttetgect cgtggtgacyg ggccatgaat tcgctgagece agccagatga gttgecttet 9120
tgtgcctege gtagtcgagt tgcaaagcgce accgtgttgg cacgccccga aagcacggcyg 9180
acatattcac gcatatccecg cagatcaaat tcgcagatga cgcttccact ttcectegttta 9240
agaagaaact tacggctgcc gaccgtcatg tcttcacgga tcgcectgaaa ttectttteg 9300
gtacatttca gtccatcgac ataagccgat cgatctgcgg ttggtgatgg atagaaaatc 9360
ttcgtcatac attgcgcaac caagctggct cctagcggceg attccagaac atgctcetggt 9420
tgctgegttyg ccagtattag catccegttg ttttttecgaa cggtcaggag gaatttgtceg 9480
acgacagtcg aaaatttagg gtttaacaaa taggcgcgaa actcatcgca gctcatcaca 9540
aaacggcgge cgtcgatcat ggctccaatce cgatgcagga gatatgcetge agcgggageg 9600
catacttecct cgtattcgag aagatgcgtce atgtcgaagce cggtaatcga cggatctaac 9660
tttacttegt caacttcgec gtcaaatgce cagccaagceg catggccceg gcaccagegt 9720
tggageccgeg ctectgegee tteggeggge ccatgcaaca aaaattcacyg taaccccgeg 9780
attgaacgca tttgtggatc aaacgagagc tgacgatgga taccacggac cagacggcgg 9840
ttctecttecg gagaaatcee accccgacca tcactctcega tgagagccac gatccattceg 9900
cgcagaaaat cgtgtgaggc tgctgtgttt tctaggccac gcaacggcgce caacccgcetg 9960
ggtgtgccecte tgtgaagtgce caaatatgtt cctceectgtgg cgcgaaccag caattcgcecca 10020
ccecggtect tgtcaaagaa cacgaccgta cctgcacggt cgaccatget ctgttegage 10080
atggctagaa caaacatcat gagcgtcgte ttacccctcece cgataggccce gaatattgece 10140
gtcatgccaa catcgtgcte atgcgggata tagtcgaaag gcegttceccgece attggtacga 10200
aatcgggcaa tcgcgttgec ccagtggect gagectggege cctcectggaaa gttttecgaaa 10260
gagacaaacc ctgcgaaatt gcgtgaagtg attgcgccag ggcgtgtgceg ccacttaaaa 10320
ttcceeggca attgggacca ataggccgct tccataccaa taccttcecttg gacaaccacg 10380
gcacctgcat ccgeccattcg tgteccgagece cgcgegcecee tgtccccaag actattgaga 10440
tcgtctgcat agacgcaaag gctcaaatga tgtgagccca taacgaattc gttgectegeca 10500
agtgcgtecct cagcectcgga taatttgcecg atttgagtca cggctttatce geccggaacte 10560
agcatctgge tcgatttgag gctaagtttce gecgtgcgett gecgggcgagt caggaacgaa 10620
aaactctgcg tgagaacaag tggaaaatcg agggatagca gcgcgttgag catgcccgge 10680
cgtgtttttg cagggtattc gcgaaacgaa tagatggatc caacgtaact gtcttttgge 10740
gttctgatcet cgagtecctceg cttgccgcaa atgactctgt cggtataaat cgaagcgcecg 10800
agtgagccge tgacgaccgg aaccggtgtg aaccgaccag tcatgatcaa ccgtageget 10860
tcgccaattt cggtgaagag cacaccctgce ttctcecgegga tgccaagacg atgcaggcca 10920
tacgctttaa gagagccagc gacaacatgc caaagatctt ccatgttcect gatctggcce 10980
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gtgagatcgt tttccctttt tcecgecttage ttggtgaacc tcectctttac cttecctaaa 11040
gccgectgtyg ggtagacaat caacgtaagg aagtgttcat tgcggaggag ttggccggag 11100
agcacgcgct gttcaaaagce ttcecgttcagg ctagcggcga aaacactacg gaagtgtcge 11160
ggcgccgatyg atggcacgtce ggcatgacgt acgaggtgag catatattga cacatgatca 11220
tcagcgatat tgcgcaacag cgtgttgaac gcacgacaac gcgcattgcg catttcagtt 11280
tcectcaaget cgaatgcaac gccatcaatt ctcgcaatgg tcatgatcga teccgtettca 11340
agaaggacga tatggtcgct gaggtggcca atataaggga gatagatctc accggatctt 11400
tcggtegtte cactcgcgec gagcatcaca ccattcctet cectegtggg ggaaccctaa 11460
ttggatttgg gctaacagta gcgccccccee aaactgcact atcaatgcett cttcecececgegg 11520
tcecgcaaaaa tagcaggacg acgctcegecg cattgtagte tecgctceccacg atgagecggg 11580
ctgcaaacca taacggcacg agaacgactt cgtagagcgg gttctgaacg ataacgatga 11640
caaagccggce gaacatcatg aataaccctg ccaatgtcag tggcacccca agaaacaatg 11700
cgggcegtgt ggctgcgagg taaagggtcg attcttccaa acgatcagcec atcaactacce 11760
gccagtgage gtttggccga ggaagctcge cccaaacatg ataacaatgc cgccgacgac 11820
gccggcaace agcccaagcg aagceccgccce gaacatccag gagatcccga tagcgacaat 11880
gccgagaaca gcgagtgact ggccgaacgg accaaggata aacgtgcata tattgttaac 11940
cattgtggcg gggtcagtgce cgccacccge agattgcegcet gecggcegggtce cggatgagga 12000
aatgctccat gcaattgcac cgcacaagct tggggcgcag ctcgatatca cgcgcatcat 12060
cgcattcgag agcgagaggc gatttagatg taaacggtat ctctcaaagce atcgcatcaa 12120
tgcgcaccte cttagtataa gtcgaataag acttgattgt cgtctgcgga tttgecegttg 12180
tcetggtgtyg geggtggegyg agcgattaaa ccgccagege catcctectg cgageggcge 12240
tgatatgacc cccaaacatc ccacgtctcet tcggatttta gegectegtg atcgtetttt 12300
ggaggctcega ttaacgcggg caccagcgat tgagcagctg tttcaacttt tcgcacgtag 12360
ccgtttgcaa aaccgccgat gaaattaccg gtgttgtaag cggagatcge ccgacgaage 12420
gcaaattgct tctecgtcaat cgtttcecgececg cctgcataac gacttttcag catgtttgca 12480
gcggcagata atgatgtgca cgcctggagce gcaccgtcag gtgtcagacc gagcatagaa 12540
aaatttcgag agtttatttg catgaggcca acatccagcg aatgccgtge atcgagacgg 12600
tgcctgacga cttgggttge ttggetgtga tcttgccagt gaagegttte gecggtegtg 12660
ttgtcatgaa tcgctaaagg atcaaagcga ctctccacct tagctatcge cgcaagcegta 12720
gatgtcgcaa ctgatggggce acacttgcga gcaacatggt caaactcagc agatgagagt 12780
ggcgtggcaa ggctcgacga acagaaggag accatcaagg caagagaaag cgaccccgat 12840
ctcttaagca taccttatct ccttagetceg caactaacac cgectcectcece gttggaagaa 12900
gtgcgttgtt ttatgttgaa gattatcggg agggtcggtt actcgaaaat tttcaattge 12960
ttctttatga tttcaattga agcgagaaac ctcgcccgge gtcttggaac gcaacatgga 13020
ccgagaaccg cgcatccatg actaagcaac cggatcgacce tattcaggcc gcagttggte 13080
aggtcaggct cagaacgaaa atgctcggcg aggttacgct gtctgtaaac ccattcgatg 13140
aacgggaagc ttccttceccga ttgctettgg caggaatatt ggcccatgece tgcttgeget 13200

ttgcaaatgc tcttatcgeg ttggtatcat atgecttgte cgccagcaga aacgcactct 13260
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aagcgattat ttgtaaaaat gtttcggtca tgcggcggte atgggcttga cccgetgtca 13320
gcgcaagacg gatcggtcaa ccgtcggcat cgacaacagce gtgaatcttg gtggtcaaac 13380
cgccacggga acgtcccata cagccatcegt cttgatcccg ctgtttcececeg tegcecgcatg 13440
ttggtggacg cggacacagg aactgtcaat catgacgaca ttctatcgaa agccttggaa 13500
atcacactca gaatatgatc ccagacgtct gcctcacgce atcgtacaaa gcgattgtag 13560
caggttgtac aggaaccgta tcgatcagga acgtctgcce agggcgggcce cgtccggaag 13620
cgccacaaga tgacattgat cacccgegtce aacgcgeggce acgcgacgcg gcecttatttgg 13680
gaacaaagga ctgaacaaca gtccattcga aatcggtgac atcaaagcgg ggacgggtta 13740
tcagtggcct ccaagtcaag cctcaatgaa tcaaaatcag accgatttgce aaacctgatt 13800
tatgagtgtg cggcctaaat gatgaaatcg tccttctaga tcgectceccegt ggtgtagcaa 13860
cacctcegcag tatcgceccecgtg ctgaccttgg ccagggaatt gactggcaag ggtgcetttca 13920
catgaccgcet cttttggeceg cgatagatga tttegttget getttgggca cgtagaagga 13980
gagaagtcat atcggagaaa ttcctcecctgg cgcgagagec tgctctatcg cgacggcatce 14040
ccactgtcgg gaacagaccg gatcattcac gaggcgaaag tcgtcaacac atgcgttata 14100
ggcatcttece cttgaaggat gatcttgttg ctgccaatct ggaggtgcegg cagcecgcagg 14160
cagatgcgat ctcagcgcaa cttgcggcaa aacatctcac tcacctgaaa accactagceg 14220
agtctcgecga tcagacgaag gecttttact taacgacaca atatccgatg tctgcatcac 14280
aggcgteget atcccagtca atactaaagce ggtgcaggaa ctaaagatta ctgatgactt 14340
aggcgtgcca cgaggcctga gacgacgcgce gtagacagtt ttttgaaatc attatcaaag 14400
tgatggcctce cgctgaagec tatcacctcet gcgecggtcet gtcggagaga tgggcaagca 14460
ttattacggt cttcgcgccc gtacatgcat tggacgattg cagggtcaat ggatctgaga 14520
tcatccagag gattgccgece cttaccttee gtttcgagtt ggagccagec cctaaatgag 14580
acgacatagt cgacttgatg tgacaatgcc aagagagaga tttgcttaac ccgatttttt 14640
tgctcaagcg taagcctatt gaagcttgcec ggcatgacgt ccgcgeccgaa agaatatcct 14700
acaagtaaaa cattctgcac accgaaatgc ttggtgtaga catcgattat gtgaccaaga 14760
tcettagecag tttegettgg ggaccgctcee gaccagaaat accgaagtga actgacgcca 14820
atgacaggaa tcccttcegt ctgcagatag gtaccatcga tagatctgcect gectegegeg 14880
tttcggtgat gacggtgaaa acctctgaca catgcagcecte ccggagacgg tcacagettg 14940
tctgtaageg gatgccggga gcagacaagce ccgtcaggge gcgtcagegg gtgttggegg 15000
gtgtcgggge gcagccatga cccagtcacg tagcgatage ggagtgtata ctggcttaac 15060
tatgcggcat cagagcagat tgtactgaga gtgcaccata tgcggtgtga aataccgcac 15120
agatgcgtaa ggagaaaata ccgcatcagg cgctcttecg cttecteget cactgactceg 15180
ctgcgetegg tegttcegget geggcgagceg gtatcagcete actcaaaggce ggtaatacgg 15240
ttatccacag aatcagggga taacgcagga aagaacatgt gagcaaaagg ccagcaaaag 15300
gccaggaacc dgtaaaaaggce cgcegttgctg gegtttttec ataggctceccg ccceccctgac 15360
gagcatcaca aaaatcgacg ctcaagtcag aggtggcgaa acccgacagg actataaaga 15420
taccaggcgt ttccccecctgg aagctceccte gtgegctete ctgttecgac cctgecgett 15480

accggatacc tgtccgcectt tetcectteg ggaagegtgg cgctttcectca tagctcacge 15540
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tgtaggtatc tcagttcggt gtaggtcgtt cgctccaage tgggctgtgt gcacgaacce 15600

ccegttecage ccgaccgetg cgccttatcee ggtaactate gtcecttgagte caaccecggta 15660

agacacgact tatcgccact ggcagcagcc actggtaaca ggattagcag agcgaggtat 15720

gtaggcggtyg ctacagagtt cttgaagtgg tggcctaact acggctacac tagaaggaca 15780

gtatttggta tctgcgectct gctgaagcca gttacctteg gaaaaagagt tggtagcetcect 15840

tgatccggca aacaaaccac cgctggtage ggtggttttt ttgtttgcaa gcagcagatt 15900

acgcgcagaa aaaaaggatc tcaagaagat cctttgatct tttctacggg gtctgacget 15960

cagtggaacg aaaactcacg ttaagggatt ttggtcatga gattatcaaa aaggatcttc 16020

acctagatcc ttttaaatta aaaatgaagt tttaaatcaa tctaaagtat atatgagtaa 16080

acttggtctg acagttacca atgcttaatc agtgaggcac ctatctcagce gatctgtcta 16140

tttegttcat ccatagttge ctgactccce gtcecgtgtaga taactacgat acgggagggce 16200

ttaccatctg geccccagtge tgcaatgata ccgcgagacce cacgctcacc ggctceccagat 16260

ttatcagcaa taaaccagcc agccggaagg gccgagcgca gaagtggtcecce tgcaacttta 16320

tcegecteca teccagtctat taattgttge cgggaagcta gagtaagtag ttcgecagtt 16380

aatagtttgc gcaacgttgt tgccattgct gcaggggggyg 9999999gggg gttccattgt 16440

tcattccacg gacaaaaaca gagaaaggaa acgacagagg ccaaaaagct cgctttcage 16500

acctgtegtt tectttcettt tcagagggta ttttaaataa aaacattaag ttatgacgaa 16560

gaagaacgga aacgccttaa accggaaaat tttcataaat agcgaaaacc cgcgaggtcg 16620

ccgccecegta acctgtcgga tcaccggaaa ggacccgtaa agtgataatg attatcatcect 16680

acatatcaca acgtgcgtgg aggccatcaa accacgtcaa ataatcaatt atgacgcagg 16740

tatcgtatta attgatctgc atcaacttaa cgtaaaaaca acttcagaca atacaaatca 16800

gcgacactga atacggggca acctcatgtc cccccecccee ccceccectge aggcatcegtg 16860

gtgtcacgcet cgtegtttgg tatggcttca ttcagectceg gttecccaacg atcaaggcga 16920

gttacatgat cccccatgtt gtgcaaaaaa gcggttaget ccttcecggtcecce tccgatcecgtt 16980

gtcagaagta agttggccgce agtgttatca ctcatggtta tggcagcact gcataattct 17040

cttactgtca tgccatccgt aagatgcttt tctgtgactg gtgagtactc aaccaagtca 17100

ttctgagaat agtgtatgcg gcgaccgagt tgctcttgece cggcgtcaac acgggataat 17160

accgcgcecac atagcagaac tttaaaagtg ctcatcattg gaaaacgttc ttcggggcga 17220

aaactctcaa ggatcttacc gectgttgaga tccagttcga tgtaacccac tcgtgcacce 17280

aactgatctt cagcatcttt tactttcacc agcgtttcectg ggtgagcaaa aacaggaagg 17340

caaaatgccg caaaaaaggg aataagggcg acacggaaat gttgaatact catactctte 17400

ctttttcaat attattgaag catttatcag ggttattgtc tcatgagcgg atacatattt 17460

gaatgtattt agaaaaataa acaaataggg gttccgcgca catttccccg aaaagtgcca 17520

cctgacgtct aagaaaccat tattatcatg acattaacct ataaaaatag gcgtatcacg 17580

aggcccttte gtcttcaaga attcggagcet tttgccatte tcaccggatt cagtcecgtcac 17640

tcatggtgat ttctcacttg ataaccttat ttttgacgag gggaaattaa taggttgtat 17700

tgatgttgga cgagtcggaa tcgcagaccg ataccaggat cttgccatcc tatggaactg 17760

ccteggtgag ttttectectt cattacagaa acggcttttt caaaaatatg gtattgataa 17820
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tcectgatatg aataaattge agtttcattt gatgctcgat gagtttttcet aatcagaatt 17880
ggttaattgg ttgtaacact ggcagagcat tacgctgact tgacgggacg gcggctttgt 17940
tgaataaatc gaacttttgc tgagttgaag gatcagatca cgcatcttcc cgacaacgca 18000
gaccgtteeg tggcaaagca aaagttcaaa atcaccaact ggtccaccta caacaaagct 18060
ctcatcaacc gtggctceccect cactttetgg ctggatgatg gggcgattca ggcctggtat 18120
gagtcagcaa caccttctte acgaggcaga cctcagcgec agaaggccgce cagagaggcce 18180
gagcgcggece gtgaggcttg gacgctaggg cagggcatga aaaagcccgt agegggcetge 18240
tacgggcegtce tgacgcggtyg gaaaggggga ggggatgttg tctacatgge tectgetgtag 18300
tgagtgggtt gcgctccgge agcggtectg atcaatcgte accctttcete ggtccttcaa 18360
cgttcecctgac aacgagccte cttttegcecca atccatcgac aatcaccgeg agtcectget 18420
cgaacgctgce gtccggaccg gettegtcecga aggcgtctat cgecggeccge aacageggceg 18480
agagcggagce ctgttcaacg gtgccgeccge gctegcecegge atcgetgteg cecggectget 18540
cctcaagcac ggccccaaca gtgaagtage tgattgtcat cagcgcattg acggegtcce 18600
cggccgaaaa acccgcecteg cagaggaagce gaagctgcege gtcecggecgtt teccatctgeg 18660
gtgcgceegyg tegegtgecg gcatggatge gegcegcecate geggtaggceg agcagcecgect 18720
gcctgaaget gegggcatte ccgatcagaa atgagcgcca gtegtcegtceg gcteteggca 18780
ccgaatgegt atgattctec gecagcatgg ctteggecag tgcgtcgage agcgeccget 18840
tgttcctgaa gtgccagtaa agcgcecggct gctgaaccce caaccgttece gecagtttge 18900
gtgtcgtcag accgtctacg ccgacctegt tcaacaggtce cagggcggca cggatcactg 18960
tattcggctg caactttgtc atgcttgaca ctttatcact gataaacata atatgtccac 19020
caacttatca gtgataaaga atccgcgcegt tcaatcggac cagcggaggce tggtceccggag 19080
gccagacgtyg aaacccaaca tacccctgat cgtaattctg agcactgtcg cgctcgacge 19140
tgtcggcatce ggcctgatta tgccggtgct gccgggecte ctgcecgegatce tggttcacte 19200
gaacgacgtc accgcccact atggcattct getggegcetg tatgegttgg tgcaatttge 19260
ctgcgcacct gtgctgggeg cgctgtegga tegttteggg cggceggccaa tettgetegt 19320
ctegetggece ggcgeccactg tcegactacge catcatggeg acagcgectt tectttgggt 19380
tctectatate gggcggateg tggccggcat caccggggcyg actggggcegg tagccecggcege 19440
ttatattgcc gatatcactg atggcgatga gcgcgcgegg cacttegget tcatgagege 19500
ctgttteggg ttcgggatgg tegcgggacce tgtgcteggt gggctgatgg geggtttcte 19560
cceccacget cegttetteg cegcggcage cttgaacgge ctcaatttece tgacgggctg 19620
tttececttttyg ccggagtege acaaaggcga acgccggcecg ttacgecggg aggctctcaa 19680
ccegeteget tegtteceggt gggccecegggg catgaccgte gtcecgecgece tgatggeggt 19740
cttcttecatce atgcaacttg tcggacaggt gccggccegeg ctttgggtca tttteggecga 19800
ggatcgcttt cactgggacg cgaccacgat cggcatttceg cttgccgcat ttggcattct 19860
gcattcactec gcccaggcaa tgatcaccgg ccecctgtagec gceccggctceg gcgaaaggceg 19920
ggcactcatg ctcggaatga ttgccgacgg cacaggctac atcctgecttg ccttegegac 19980
acggggatgg atggcgttcecc cgatcatggt cctgcttget tecgggtggca tceggaatgece 20040

ggcgctgcaa gcaatgttgt ccaggcaggt ggatgaggaa cgtcaggggc agctgcaagg 20100
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ctcactggcg gcgctcacca gectgaccte gatcgtegga cccectectet tcacggcgat 20160
ctatgcggcet tctataacaa cgtggaacgg gtgggcatgg attgcaggcg ctgccctcta 20220
cttgctetge ctgcecggege tgcgtegegg gcectttggage ggcgcagggce aacgagcecga 20280
tcgctgatcg tggaaacgat aggcctatge catgcgggte aaggcgactt ccggcaaget 20340
atacgcgccce taggagtgceg gttggaacgt tggcccagcece agatactccce gatcacgage 20400
aggacgccga tgatttgaag cgcactcagce gtctgatcca agaacaacca tcctagcaac 20460
acggcggtce ccgggctgag aaagcccagt aaggaaacaa ctgtaggttc gagtcecgcgag 20520
atccececgga accaaaggaa gtaggttaaa cccgctceccga tcaggccgag ccacgcecagg 20580
ccgagaacat tggttcctgt aggcatcggg attggcggat caaacactaa agctactgga 20640
acgagcagaa gtcctccecgge cgccagttge caggcggtaa aggtgagcag aggcacggga 20700
ggttgccact tgcgggtcag cacggttcecg aacgccatgg aaaccgcccce cgcecaggcece 20760
gctgecgacge cgacaggatce tagegctgeg tttggtgtca acaccaacag cgccacgcecce 20820
gcagttcege aaatagccce caggaccgcec atcaatcgta tcegggctacce tagcagagcg 20880
gcagagatga acacgaccat cagcggctgce acagcgccta ccgtcgececgce gaccccgece 20940
ggcaggcggt agaccgaaat aaacaacaag ctccagaata gcgaaatatt aagtgcgccg 21000
aggatgaaga tgcgcatcca ccagattccce gttggaatct gtcggacgat catcacgage 21060
aataaacccg ccggcaacgce ccgcagcagce ataccggcga cccecteggece tegetgtteg 21120
ggctccacga aaacgccgga cagatgcgec ttgtgagcegt ccttggggcece gtectcecctgt 21180
ttgaagaccg acagcccaat gatctcegcecg tcgatgtagg cgccgaatge cacggcatcet 21240
cgcaaccgtt cagcgaacgce ctccatggge tttttctect cgtgectcecgta aacggaccceg 21300
aacatctctg gagctttett cagggccgac aatcggatct cgcggaaatc ctgcacgtceg 21360
gccgetcecaa gecgtecgaat ctgagectta atcacaattg tcaattttaa tcecctetgttt 21420
atcggcagtt cgtagagcgce gecgtgegte ccgagcgata ctgagcgaag caagtgegte 21480
gagcagtgcec cgcttgttce tgaaatgcca gtaaagcgcet ggctgctgaa ccceccagecg 21540
gaactgaccc cacaaggccce tagegtttge aatgcaccag gtcatcattg acccaggcegt 21600
gttccaccag gccgcetgect cgcaactett cgcaggctte gecgacctge tcgegceccact 21660
tcttcacgeg ggtggaatce gatccgcaca tgaggcggaa ggtttceccage ttgagegggt 21720
acggcteceg gtgcgagetyg aaatagtcga acatccgtceg ggcecgtcecgge gacagettge 21780
ggtacttcte ccatatgaat ttcegtgtagt ggtcgccage aaacagcacg acgatttcect 21840
cgtcgatcag gacctggcaa cgggacgttt tcttgccacg gtccaggacg cggaagcggt 21900
gcagcagcga caccgattce aggtgcccaa cgcggtcgga cgtgaagecce atcgeccgteg 21960
cctgtaggcg cgacaggcat tectceggect tcecgtgtaata ccggccattg atcgaccage 22020
ccaggtectg gcaaagcteg tagaacgtga aggtgatcgg ctcecgccgata ggggtgcget 22080
tcgegtacte caacacctge tgccacacca gttcecgtcate gtcecggeccge agctcecgacge 22140
cggtgtaggt gatcttcacg teccttgttga cgtggaaaat gaccttgttt tgcagecgecct 22200
cgecgegggat tttettgttg cgegtggtga acagggcaga gcgggcecgtg tegtttggeca 22260
tcgctegecat cgtgtccgge cacggcgcaa tatcgaacaa ggaaagctge atttecttga 22320

tctgectgett cgtgtgttte agcaacgcgg cctgcttgge ctcegectgacce tgttttgecca 22380
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ggtcctegec ggeggttttt cgettettgg tegtcatagt tectcecgegtg tcgatggtca 22440
tcgacttege caaacctgec gectectgtt cgagacgacg cgaacgctcece acggeggcceg 22500
atggcgceggg cagggcaggg ggagccagtt gcacgctgte gecgctcecgatce ttggececgtag 22560
cttgctggac catcgagccg acggactgga aggtttcegeg gggcgcacgce atgacggtge 22620
ggcttgcgat ggtttcggca tccteggegg aaaaccccge gtcgatcagt tcecttgectgt 22680
atgcctteeg gtcaaacgte cgattcatte accctcecttg cgggattgece ccgactcacg 22740
ccggggcaat gtgcceccttat tectgatttg accecgcectgg tgcecttggtg tceccagataat 22800
ccaccttatc ggcaatgaag tcggtcecccegt agaccgtcetg geccgtectte tegtacttgg 22860
tattccgaat cttgccctge acgaatacca gcgacccecctt gcecccaaatac ttgcegtggg 22920
ccteggectyg agagccaaaa cacttgatge ggaagaagtce ggtgcgctcecce tgcttgtege 22980
cggcatecgtt gecgccactcet tcattaaccg ctatatcgaa aattgettge ggcttgttag 23040
aattgccatg acgtacctcg gtgtcacggg taagattacc gataaactgg aactgattat 23100
ggctcatatc gaaagtctce ttgagaaagg agactctagt ttagctaaac attggttceccg 23160
ctgtcaagaa ctttagcggc taaaattttg cgggccgcga ccaaaggtgce gaggggcggce 23220
ttcecgetgtyg tacaaccaga tatttttcac caacatcctt cgtcetgcecteg atgagegggg 23280
catgacgaaa catgagctgt cggagagggc aggggtttca atttcgtttt tatcagactt 23340
aaccaacggt aaggccaacc cctcgttgaa ggtgatggag gccattgccg acgccectgga 23400
aactccecta cctcettcetee tggagtccac cgaccttgac cgcgaggcac tcecgcggagat 23460
tgcgggtcat cctttcaaga gcagcecgtgcece gcccggatac gaacgcatca gtgtggtttt 23520
gccgtcacat aaggcgttta tcgtaaagaa atggggcgac gacacccgaa aaaagctgcg 23580
tggaaggctc tgacgccaag ggttagggct tgcacttecct tcetttagceccg ctaaaacgge 23640
ccettetetg cgggecgteg getcecgegcat catatcgaca tcectcaacgg aagcegtgee 23700
gcgaatggca tcgggegggt gcgcetttgac agttgtttte tatcagaacc cctacgtcegt 23760
gcggttcecgat tagectgtttg tcecttgcagge taaacacttt cggtatatcg tttgectgtg 23820
cgataatgtt gctaatgatt tgttgcgtag gggttactga aaagtgagcg ggaaagaaga 23880
gtttcagacc atcaaggagc gggccaagcg caagctggaa cgcgacatgg gtgcggacct 23940
gttggcecgeg ctcaacgace cgaaaaccgt tgaagtcatg ctcaacgcgg acggcaaggt 24000
gtggcacgaa cgccttggcg agcecgatgeg gtacatctge gacatgcggce ccagccagte 24060
gcaggcgatt atagaaacgg tggccggatt ccacggcaaa gaggtcacgc ggcattcgece 24120
catcctggaa ggcgagttece ccttggatgg cageccgettt geccggceccaat tgccgecggt 24180
cgtggeegeg ccaacctttg cgatccgcaa gcgegcecggte gcecatcttca cgctggaaca 24240
gtacgtcgag gcgggcatca tgacccgcga gcaatacgag gtcattaaaa gcgecgtcege 24300
ggcgcatcga aacatcctceg tcattggegg tactggcteg ggcaagacca cgctcgtcaa 24360
cgcgatcatc aatgaaatgg tcecgccttcaa cccgtctgag cgcecgtcegtca tcatcgagga 24420
caccggcgaa atccagtgceg ccgcagagaa cgccgtccaa taccacacca gcatcgacgt 24480
ctcgatgacg ctgctgctca agacaacgct gcgtatgege cccgaccgca tectggtcgg 24540
tgaggtacgt ggccccgaag cccttgatct gttgatggcee tggaacaccg ggcatgaagg 24600

aggtgccgece accctgcacg caaacaaccce caaagcgggce ctgagcecggce tegccatget 24660
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tatcagcatg cacccggatt caccgaaacc cattgagccg ctgattggcg aggcggttca 24720
tgtggtegte catatcgcca ggacccectag cggccgtega gtgcaagaaa ttctcecgaagt 24780
tcttggttac gagaacggcc agtacatcac caaaaccctg taaggagtat ttccaatgac 24840
aacggctgtt ccgttccecgte tgaccatgaa tcgecggcatt ttgttctacce ttgcegtgtt 24900
cttegttete getctegegt tatccgegca tcecggcgatg gectcggaag gcaccecggcgyg 24960
cagcttgcca tatgagagct ggctgacgaa cctgcgcaac tccgtaaccg geccggtgge 25020
cttecgegetyg tecatcateg gecatcegtegt cgcecggegge gtgctgatcect teggeggcga 25080
actcaacgcce ttcttccgaa cecctgatcett cctggttetg gtgatggege tgctggtcegg 25140
cgcgcagaac gtgatgagca ccttcettegg tcegtggtgee gaaatcgcegg ceccteggcaa 25200
cggggcegcetyg caccaggtgce aagtcgeggce ggcggatgcee gtgcegtgcegg tagcggctgg 25260
acggctegece taatcatgge tetgcgcacg atccccatce gtcecgegcagg caaccgagaa 25320
aacctgttca tgggtggtga tcgtgaactg gtgatgttct cgggcctgat ggcgtttgeg 25380
ctgattttca gcgcccaaga gectgcgggcece accgtggtceg gtcectgatcect gtggtteggg 25440
gcgetcectatg cgttecgaat catggcgaag gecgatccga agatgcecggtt cgtgtacctg 25500
cgtcaccgee ggtacaagec gtattaccceg gccecgctega ccceegttecg cgagaacacce 25560
aatagccaag ggaagcaata ccgatgatcc aagcaattgce gattgcaatc gecgggectceg 25620
gcgegettet gttgttcate ctetttgececce gecatcecgege ggtcgatgece gaactgaaac 25680
tgaaaaagca tcgttccaag gacgccggcece tggccgatct gctcaactac gecgetgteg 25740
tcgatgacgg cgtaatcgtg ggcaagaacg gcagctttat ggctgectgg ctgtacaagg 25800
gcgatgacaa cgcaagcagc accgaccagce agcgcgaagt agtgtccgcec cgcatcaacce 25860
aggccctege gggcectggga agtgggtgga tgatccatgt ggacgecgtg cggcgtectg 25920
ctccgaacta cgcggagegg ggcctgtcegg cgttceccecctga cecgtectgacg gcagegattg 25980
aagaagagcg ctcggtcttg ccecttgcetegt cggtgatgta cttcaccage tccgcgaagt 26040
cgctettett gatggagecge atggggacgt gcttggcaat cacgcgcacc ccccggecgt 26100
tttagcggct aaaaaagtca tggctcectgcece ctcgggcegga ccacgceccat catgaccttg 26160
ccaagctegt cctgecttete ttecgatcectte gccagcaggg cgaggatcgt ggcatcaccg 26220
aaccgcegecg tgcgegggte gteggtgage cagagtttca gcaggecgece caggceggcce 26280
aggtcgceccat tgatgcgggce cagctcegcegg acgtgctcat agtccacgac geccgtgatt 26340
ttgtagccct ggccgacgge cagcaggtag gccgacaggce tcatgecgge cgccgecgee 26400
ttttecectcaa tegctcectteg ttegtetgga aggcagtaca ccttgatagg tgggetgccece 26460
ttectggttyg gettggttte atcagecatce cgcttgecect catctgttac gecggeggta 26520
gccggcecage ctecgcagage aggattcceg ttgagcacceg ccaggtgcga ataagggaca 26580
gtgaagaagg aacacccgct cgegggtggg cctacttcac ctatcctgece cggctgacge 26640
cgttggatac accaaggaaa gtctacacga accctttgge aaaatcctgt atatcgtgeg 26700
aaaaaggatg gatataccga aaaaatcgct ataatgaccce cgaagcaggg ttatgcagecg 26760
gaaaagcgct gcttcecctge tgttttgtgg aatatctacc gactggaaac aggcaaatgce 26820
aggaaattac tgaactgagg ggacaggcga gagacgatgc caaagagcta caccgacgag 26880

ctggccgagt gggttgaatc ccgcgeggcece aagaagcgcce ggcgtgatga ggctgeggtt 26940
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gcgttectgg cggtgaggge ggatgtcgag geggegttag cgtceccggcecta tgcegetcegte 27000
accatttggg agcacatgcg ggaaacgggg aaggtcaagt tctcectacga gacgttccge 27060
tcgcacgcca ggcggcacat caaggccaag cccgccgatg tgcccgcacce gcaggccaag 27120
gctgeggaac ccgegecgge acccaagacg ccggagccac ggcggccgaa gcagggggge 27180
aaggctgaaa agccggcccece cgctgeggece ccgaccggct tcaccttcaa cccaacaccg 27240
gacaaaaagg atctactgta atggcgaaaa ttcacatggt tttgcagggc aagggcgggg 27300
tcggcaagtce ggccatcgec gegatcattg cgcagtacaa gatggacaag gggcagacac 27360
ccttgtgecat cgacaccgac ccggtgaacg cgacgttcga gggctacaag gccctgaacg 27420
tcegecgget gaacatcatg gecggcgacg aaattaactce gcgcaacttce gacaccctgg 27480
tcgagetgat tgcgccgacce aaggatgacg tggtgatcga caacggtgcce agctegtteg 27540
tgcctetgte gecattaccte atcagcaacc aggtgccgge tctgctgcaa gaaatgggge 27600
atgagctggt catccatacc gtcecgtcaccg gcggccagge tctectggac acggtgageg 27660
gcttegecca getegecage cagttcecceccgg ccgaagcget tttegtggtce tggetgaace 27720
cgtattgggg gcctatcgag catgagggca agagctttga gcagatgaag gcgtacacgg 27780
ccaacaaggc ccgcgtgteg teccatcatce agattcecgge cctcaaggaa gaaacctacg 27840
gccgegattt cagcgacatg ctgcaagagce ggctgacgtt cgaccaggcg ctggccgatg 27900
aatcgctcac gatcatgacg cggcaacgcce tcaagatcgt gcggcgcecggce ctgtttgaac 27960
agctcgacgce ggcggccgtyg ctatgagcga ccagattgaa gagctgatcce gggagattge 28020
ggccaagcac ggcatcgccg tcggccgecga cgacceggtg ctgatcctge ataccatcaa 28080
cgeccecggete atggccgaca gtgcggccaa gcaagaggaa atccttgcecg cgttcaagga 28140
agagctggaa gggatcgccecce atcgttgggg cgaggacgcce aaggccaaag cggagceggat 28200
gctgaacgeg gccctggcegg ccagcaagga cgcaatggeg aaggtaatga aggacagcgce 28260
cgcgcaggceg gccgaagcga tccgcaggga aatcgacgac ggecttggece gecagetcge 28320
ggccaaggte gcggacgcge ggcgcgtgge gatgatgaac atgatcgeccg gcggcatggt 28380
gttgttcgeg gecgeectgg tggtgtggge ctcegttatga atcgcagagg cgcagatgaa 28440
aaagcceggce gttgeccggge tttgtttttg cgttagetgg gettgtttga caggcccaag 28500
ctectgactge geccgegete gegcectectgg gectgtttet tetcectgete ctgcttgege 28560
atcagggcct ggtgccgteg ggctgcttca cgcatcgaat cccagtcecgec ggccagetceg 28620
ggatgcteeg cgcgcatctt gcgegtegece agttectcecga tettgggege gtgaatgcecce 28680
atgccttect tgatttcgeg caccatgtcee agcecgcegtgt gcagggtcectg caageggget 28740
tgctgttggg cctgectgetyg ctgccaggeg gcectttgtac geggcaggga cagcaagccg 28800
ggggcattgg actgtagctg ctgcaaacgc gecctgctgac ggtctacgag ctgttctagg 28860
cggtcctega tgcgctcecac ctggtcatge tttgcctgca cgtagagcge aagggtctge 28920
tggtaggtct gctcgatggg cgcggattct aagagggcect gcectgttcecegt ctcecggectcece 28980
tgggccgect gtagcaaatce ctecgecgetg ttgeccgetgg actgctttac tgccggggac 29040
tgctgttgece ctgctcecgege cgtcgtegca gtteggettg cccccacteg attgactget 29100
tcatttcecgag ccgcagcgat gcgatctcecgg attgcgtcaa cggacggggce agcgceggagg 29160

tgtcecggett ctecttgggt gagtcecggtceg atgccatage caaaggtttce cttccaaaat 29220
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gcgtecattyg ctggaccgtg tttetcattg atgcccgcaa gcatcttegg cttgaccgee 29280
aggtcaagcg cgccttcatg ggcggtcatg acggacgccg ccatgacctt gecgeegttg 29340
ttctecgatgt agccgcgtaa tgaggcaatg gtgccgecca tcgtcagegt gtcatcgaca 29400
acgatgtact tctggccggg gatcacctcece ccctcgaaag tcgggttgaa cgccaggcga 29460
tgatctgaac cggctccggt tegggcgacce ttctcecceget gcacaatgte cgtttegace 29520
tcaaggccaa ggcggtcgge cagaacgacce gccatcatgg ccggaatctt gttgtteccce 29580
gccgectega cggcgaggac tggaacgatg cggggcttgt cgtcgcecgat cagegtcecttg 29640
agctgggcaa cagtgtcgtce cgaaatcagg cgctcgacca aattaagcgce cgcttecgeg 29700
tcgecectget tegcagcectg gtattcagge tcegttggtca aagaaccaag gtcgecegttg 29760
cgaaccacct tcgggaagtc tccccacggt gcgegcectegg ctetgetgta getgctcaag 29820
acgcctecct ttttagcecge taaaactcta acgagtgcge ccgcgactca acttgacget 29880
ttecggcactt acctgtgcct tgccacttge gtcataggtg atgctttteg cactcccgat 29940
ttcaggtact ttatcgaaat ctgaccgggc gtgcattaca aagttcttcecce ccacctgttg 30000
gtaaatgctg ccgctatctg cgtggacgat gectgcegteg tggecgctgeg acttatcgge 30060
cttttgggcce atatagatgt tgtaaatgcc aggtttcagg gccccggcett tatctacctt 30120
ctggttegte catgcgcectt ggttcecteggt ctggacaatt ctttgecccat tcatgaccag 30180
gaggcggtgt ttcattgggt gactcctgac ggttgectet ggtgttaaac gtgtecctggt 30240
cgcttgecgg ctaaaaaaaa gccgacctceg gcagttcgag gccggettte cctagageceg 30300
ggcgcgtcaa ggttgttcca tctattttag tgaactgcgt tcgatttatc agttacttte 30360
ctccegettt gtgtttecte ccactegttt ccecgegtectag ccgacccecte aacatagegg 30420
cctettettg ggctgecttt gectettgee gecgettegte acgctegget tgcaccgtceg 30480
taaagcgctce ggcctgcctg gecgectett gcgecgecaa cttectttge tectggtggg 30540
ccteggegte ggectgcegece ttegetttca ccecgectgeccaa ctecegtgcege aaactetcceg 30600
cttegegect ggtggegteg cgctegecge gaagcgectg catttectgg ttggeccgegt 30660
ccagggtctt gecggctctet tetttgaatg cgcgggegte ctggtgageg tagtcecaget 30720
cggcgcegcag ctectgceget cgacgctceca cctegtegge ccgetgegte gecagegegg 30780
ccegetgete ggcetectgee agggceggtge gtgecttegge cagggettge cgectggegtg 30840
cggccagcte ggccgecteg geggectget gctctagcaa tgtaacgcge gectgggett 30900
cttccagete gegggectge gectcecgaagg cgteggecag cteccecgege acggcettcca 30960
actcgttgeg ctcacgatcce cagccggcett gcgectgectg caacgattca ttggcaaggg 31020
cctgggegge ttgccagagg geggccacgg cctggttgee ggectgetge accgegtcceg 31080
gcacctggac tgccagceggg gcggcctgeg cecgtgegcetg gegtcecgecat tcecgegcatge 31140
cggcgetgge gtcegttcatg ttgacgeggg cggcecttacg cactgcatce acggteggga 31200
agttctecceg gtcecgecttge tcgaacagcet cgtceccgcage cgcaaaaatg cggtegegeg 31260
tctetttgtt cagttccatg ttggcteccgg taattggtaa gaataataat actcttacct 31320
accttatcag cgcaagagtt tagctgaaca gttctcgact taacggcagg ttttttageg 31380

gctgaagggce aggcaaaaaa agccccgcac ggtcggcggg ggcaaagggt cagcegggaag 31440

gggattagceg ggcgtcggge ttettcatge gtcggggceceg cgcttcettgg gatggagcac 31500
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gacgaagcgce gcacgcgcat cgtectegge cctatcggec cgegtcecgegg tcaggaactt 31560
gtcgegeget aggtectcece tggtgggcac caggggcatg aactcggect gctcegatgta 31620
ggtccactece atgaccgcat cgcagtcgag gecgegttec ttcaccgtcect cttgcaggte 31680
gcggtacgec cgctegttga gcggctggta acgggccaat tggtcgtaaa tggetgtcegg 31740
ccatgagcgg cctttectgt tgagccagca gccgacgacg aagccggcaa tgcaggccce 31800
tggcacaacc aggccgacgce cgggggcagg ggatggcagce agctcgccaa ccaggaaccce 31860
cgccgegatg atgccgatge cggtcaacca gcccttgaaa ctatccggece ccgaaacacce 31920
cctgcgecatt gectggatge tgcgecggat agcttgcaac atcaggagcece gtttettttg 31980
ttegtcagte atggtccgec ctcaccagtt gttecgtatceg gtgtcecggacg aactgaaatce 32040
gcaagagctg ccggtatcgg tccagcecceget gtccecgtgteg ctgectgccga agcacggcga 32100
ggggtcecgeg aacgccgcag acggcgtatce cggccgcage gcatcgccca gcatggcecce 32160
ggtcagcgag ccgccggcca ggtagcccag catggtgctg ttggtcecgecce cggccaccag 32220
ggccgacgtyg acgaaatcge cgtcattccecce tcectggattgt tegetgctceg geggggcagt 32280
gcgeegegee ggcggegtceg tggatggecte gggttggcectg gectgcgacg gccggcgaaa 32340
ggtgcgcage agctcgttat cgaccggctg cggcgteggg gcecgcecgect tgcegetgegg 32400
tcggtgttee ttettegget cgcgcagcett gaacagcatg atcgcggaaa ccagcagcaa 32460
cgeccgegect acgcectceeceg cgatgtagaa cagcatcgga ttcattctte ggtcctectt 32520
gtagcggaac cgttgtctgt gcggcgeggg tggcccgcge cgctgtettt ggggatcage 32580
cctecgatgag cgcgaccagt ttcacgtcgg caaggttcege ctcgaactcecce tggccecgtegt 32640
cctegtactt caaccaggca tagccttcecceg ccggcggecg acggttgagg ataaggcggg 32700
cagggcgctce gtcecgtgcteg acctggacga tggecttttt cagcettgtee gggteccecgget 32760
ccttegegee cttttecttyg gegtecttac cgtectggte geccecgtecteg cegtectgge 32820
cgtegeegge ctcecegegtceca cgcteggcat cagtctggee gttgaaggca tcgacggtgt 32880
tgggatcgeg geccttcecteg tecaggaact cgcgcagcag cttgaccgtg ccgcgegtga 32940
tttecectgggt gtegtcegtca agccacgect cgacttecte cgggegette ttgaaggcceg 33000
tcaccagctce gttcaccacg gtcacgtcge gcacgcggce ggtgttgaac gcatcggcga 33060
tcttetecgg caggtccage agcgtgacgt gctgggtgat gaacgecgge gacttgccga 33120
tttececttgge gatatcgect ttettettge ccttegecag ctegeggceca atgaagtcgg 33180
caatttcgeg cggggtcage tegttgegtt gcaggttcecte gataacctgg teggettegt 33240
tgtagtegtt gtcgatgaac gccgggatgg acttcttgee ggcccactte gagccacggt 33300
agcggcegggce gcecgtgattg atgatatage ggcccggcetg ctectggtte tegcgcacceg 33360
aaatgggtga cttcacccecg cgctcectttga tcecgtggcace gattteccgeg atgctetceg 33420
gggaaaagcc ggggttgtcg gcegteccecgeg gectgatgegg atcttegtceg atcaggtcecca 33480
ggtccagete gatagggccg gaaccgcecct gagacgccgce aggagcgtcce aggaggctcg 33540
acaggtcgcece gatgctatcecc aaccccaggce cggacggctg cgcecgegect geggettect 33600
gagcggccege ageggtgttt ttettggtgg tettggettyg agccgcagtce attgggaaat 33660
ctccatcectte gtgaacacgt aatcagccag ggcgcgaacce tctttecgatg ccttgegege 33720

ggcecgtttte ttgatcttcece agaccggcac accggatgceg agggcatcgg cgatgctget 33780



US 2009/0044293 Al Feb. 12, 2009
90

-continued

gcgcaggceca acggtggccg gaatcatcat cttggggtac gcggccagca gcteggettg 33840
gtggcgcgeg tggcgcggat tccgecgcatce gaccttgcectg ggcaccatgce caaggaattg 33900
cagcttggeg ttettcectgge gcacgttege aatggtegtg accatcttet tgatgecctg 33960
gatgctgtac gcctcaagct cgatggggga cagcacatag tcggccgcga agagggcgge 34020
cgccaggcecg acgccaaggg teggggccgt gtcgatcagg cacacgtcga agecttggtt 34080
cgccagggcece ttgatgtteg ccccgaacag ctcgcecgggceyg tcecgtccageg acagecgtte 34140
ggcgttcecgee agtaccgggt tggactcgat gagggcgagg cgcgcggcect ggecgtcegee 34200
ggctgcgggt geggtttcegg tcecagceccgece ggcagggaca gcgccgaaca gcttgettge 34260
atgcaggccg gtagcaaagt ccttgagcegt gtaggacgca ttgccctggg ggtccaggte 34320
gatcacggca acccgcaagce cgcgctcgaa aaagtcgaag gcaagatgca caagggtcga 34380
agtcttgececg acgccgectt tetggttgge cgtgaccaaa gttttcatcg tttggtttcece 34440
tgttttttect tggcgtcege ttecccactte cggacgatgt acgcectgatg ttccggcaga 34500
accgceegtta cccgegegta ccccteggge aagttcecttgt cctegaacge ggcccacacyg 34560
cgatgcaccg cttgcgacac tgcgcccctg gtcagteccca gcgacgttge gaacgtcgee 34620
tgtggcttece catcgactaa gacgccccge gctatctega tggtcectgcetg ccccacttee 34680
agcccectgga tecgectectg gaactggett tcecggtaagee gtttecttcat ggataacacce 34740
cataatttgc tccgcgcectt ggttgaacat agcggtgaca gccgccagca catgagagaa 34800
gtttagctaa acatttctcg cacgtcaaca cctttagceg ctaaaactcg tceccttggegt 34860
aacaaaacaa aagcccggaa accgggcttt cgtcectcttge cgcttatgge tectgcacceg 34920
gcteccatcac caacaggtcg cgcacgceget tcacteggtt gecggatcgac actgccagec 34980
caacaaagcc ggttgccgec gecgcecagga tcegcgccgat gatgcecggece acaccggcca 35040
tcgcccacca ggtcegecgee tteccggttee attectgetg gtactgette gcaatgetgg 35100
acctcggete accataggct gaccgctcga tggcgtatge cgcttcectcece cttggegtaa 35160
aacccagcgce cgcaggcggce attgccatge tgcccgecge ttteccgacce acgacgcgeg 35220
caccaggctt gecggtccaga cctteggcca cggcgagcetg cgcaaggaca taatcagccg 35280
ccgacttgge tccacgcgece tcgatcaget cttgcactceg cgcgaaatcce ttggectcca 35340
cggccgecat gaatcgcgca cgcggcgaag gcteccgcagg gccggegteg tgatcecgecge 35400
cgagaatgcce cttcaccaag ttcgacgaca cgaaaatcat gctgacggct atcaccatca 35460
tgcagacgga tcgcacgaac ccgctgaatt gaacacgagce acggcacccg cgaccactat 35520
gccaagaatg cccaaggtaa aaattgccgg ccccgceccatg aagtccgtga atgcecccgac 35580
ggccgaagtyg aagggcaggc cgccacccag gceccgecgcecee tcactgcceccg gcacctggte 35640
gctgaatgte gatgccagca cctgcggcac gtcaatgctt ccgggcegtcecg cgcecteggget 35700
gatcgcccecat ccecgttactg ccecgatcece ggcaatggca aggactgcca gcgetgceccat 35760
ttttggggtyg aggccgtteg cggccgaggg gcgcagecece tggggggatg ggaggcccge 35820

gttagcggge cgggagggtt cgagaagggg gggcacccece ctteggegtg cgeggtcacg 35880

cgcacagggc gcagccctgg ttaaaaacaa ggtttataaa tattggttta aaagcaggtt 35940
aaaagacagg ttagcggtgg ccgaaaaacg ggcggaaacc cttgcaaatg ctggatttte 36000

tgcctgtgga cagcccctca aatgtcaata ggtgcgccce tcatctgtca gcactetgee 36060
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cctcaagtgt caaggatcgce gecccctcatce tgtcagtagt cgcgeccccte aagtgtcaat 36120
accgcagggce acttatccecce aggcttgtcece acatcatctg tgggaaactc gcecgtaaaatce 36180
aggcgtttte geccgatttge gaggctggcece agctccacgt cgccggceccga aatcgagcect 36240
gccectcate tgtcaacgce gcgecgggtg agtcggccee tcaagtgtca acgtccgece 36300
ctcatctgtc agtgagggcc aagttttccg cgaggtatce acaacgccgg cggccegceggt 36360
gtctegcaca cggcttecgac ggegtttetg gegegtttge agggccatag acggccgceca 36420
gcccagcegge gagggcaace agcececggtga gegtceggaaa ggcgctggaa gccccgtage 36480
gacgcggaga ggggcgagac aagccaaggg cgcaggctceg atgcgcagca cgacatagcce 36540
ggttctcgeca aggacgagaa tttceccctgeg gtgcccecctca agtgtcaatg aaagtttcecca 36600
acgcgagcca ttcgcgagag ccttgagtcee acgctagatg agagetttgt tgtaggtgga 36660
ccagttggtg attttgaact tttgctttgc cacggaacgg tctgcgttgt cgggaagatg 36720
cgtgatctga tccttcaact cagcaaaagt tcgatttatt caacaaagcc acgttgtgte 36780
tcaaaatctc tgatgttaca ttgcacaaga taaaaatata tcatcatgaa caataaaact 36840
gtctgcttac ataaacagta atacaagggg tgttatgagc catattcaac gggaaacgtc 36900
ttgctcgac 36909
<210> SEQ ID NO 33

<211> LENGTH: 825

<212> TYPE: DNA

<213> ORGANISM: Zea Mays

<400> SEQUENCE: 33

aaatccttac agaattgctg tagtttcata gtgctagatg tggacagcaa agcgecgcetg 60
tatgcttetg cttttcectttt ttggtgtgtg tagccacatc ctttgttcecet geccggcgece 120
atcccacttg gttgtttttt tttatgattg aaagccttca tgcttceccteg gtcaatcacce 180
ggtgcgcact gggagcatcg ccggaaaaaa aattcttcegg ctaagagtaa cttetttete 240
cttttettet ctgatctege gagcagtget gataacgtgt tgtaatctac ttageggtaa 300
cgagattgag agagacaaaa tgacagaact attgtcttta ttgcagagtyg tcatgtattt 360
atacagggga tacaaagtct cccaaggggt gtgtcccttyg ggagtaactyg ccagttgate 420
acaggacaat attttgtaac aaaacgtaca catcgtcaaa atagcgaggc atgaaactgg 480
ccttggecat ggacgegtga agcgcegecat gegttggata tgtggtcaat aagtatatac 540
aatacaatgt ttaacagagc tgatagtact getttggcac atttttgtece acgcttcatg 600
agagataaaa cacctgcacg taaattcaca tgctgcactyg aaggcccgat cactgaggag 660
cgaactgceg taactccectt ctatatatac ceccagtece tgtttcagtt ttcegtcaage 720
tagcagcacce aagttgtcga tcacttgect getcecttgage tcegattaage tatcatcage 780
tacagcatce gatcccaaac tgcaactgta gcagcgacaa ctgec 825

<210> SEQ ID NO 34

<211> LENGTH: 860

<212> TYPE: DNA

<213> ORGANISM: Zea mays

<400> SEQUENCE: 34

ctggtaatta ttggctgtag gattctaaac agagectaaa tagetggaat agetctagec 60
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ctcaatccaa actaatgata tctatactta tgcaactcta aatttttatt ctaaaagtaa 120
tatttcattt ttgtcaacga gattctctac tctattccac aatcttttga agcaatattt 180
accttaaatc tgtactctat accaataatc atatattcta ttatttattt ttatctctct 240
cctaaggage atcccectat gtectgecatgg cecccgecte gggteccaat ctettgetet 300
gctagtagca cagaagaaaa cactagaaat gacttgettg acttagagta tcagataaac 360
atcatgttta cttaacttta atttgtatcg gtttctacta tttttataat atttttgtct 420
ctatagatac tacgtgcaac agtataatca acctagttta atccagagcyg aaggattttt 480
tactaagtac gtgactccat atgcacageg ttecttttat ggttectcac tgggcacage 540
ataaacgaac cctgtccaat gttttcageg cgaacaaaca gaaattccat cagcgaacaa 600
acaacataca tgcgagatga aaataaataa taaaaaaagc tccgtctega taggecggca 660
cgaatcgaga gcctccatag ccagtttttt ccatcggaac ggeggttege gcacctaatt 720
atatgcacca cacgcctata aagccaacca acccgtcegga ggggcgcaag ccagacagaa 780
gacagccegt cageccctet cgtttttecat ccgecttege ctecaaccge gtgegetceca 840
cgectectee aggaaagcga 860
<210> SEQ ID NO 35
<211> LENGTH: 896
<212> TYPE: DNA
<213> ORGANISM: Zea mays
<400> SEQUENCE: 35
gtgcagegtyg accecggtegt gcecectetet agagataatg agcattgcat gtctaagtta 60
taaaaaatta ccacatattt tttttgtcac acttgtttga agtgcagttt atctatcttt 120
atacatatat ttaaacttta ctctacgaat aatataatct atagtactac aataatatca 180
gtgttttaga gaatcatata aatgaacagt tagacatggt ctaaaggaca attgagtatt 240
ttgacaacag gactctacag ttttatcttt ttagtgtgca tgtgttctce tttttttttg 300
caaatagctt cacctatata atacttcatc cattttatta gtacatccat ttagggttta 360
gggttaatgg tttttataga ctaatttttt tagtacatct attttattct attttagect 420
ctaaattaag aaaactaaaa ctctatttta gtttttttat ttaataattt agatataaaa 480
tagaataaaa taaagtgact aaaaattaaa caaataccct ttaagaaatt aaaaaaacta 540
aggaaacatt tttettgttt cgagtagata atgccagect gttaaacgcece gtcgacgagt 600
ctaacggaca ccaaccagcg aaccagcagce gtegegtegyg gccaagcgaa gcagacggca 660
cggcatctet gtcegetgect ctggaccect ctegagagtt cegetccace gttggacttg 720
cteegetgte ggcatccaga aattgegtgg cggagceggea gacgtgagece ggcacggcag 780
geggectect cctectetca cggcaccgge agctacgggg gattcecttte ccaccgetece 840
ttegetttee cttectegee cgccgtaata aatagacacce cectccacac cctett 896

<210> SEQ ID NO 36

<211> LENGTH: 318

<212> TYPE: DNA

<213> ORGANISM: Zea mays

<400> SEQUENCE: 36

agacttgtcc atcttetgga ttggccaact taattaatgt atgaaataaa aggatgcaca 60
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catagtgaca tgctaatcac tataatgtgg gcatcaaagt tgtgtgttat gtgtaattac 120
tagttatctyg aataaaagag aaagagatca tccatattte ttatcctaaa tgaatgtcac 180
gtgtctttat aattctttga tgaaccagat gcatttcatt aaccaaatcc atatacatat 240
aaatattaat catatataat taatatcaat tgggttagca aaacaaatct agtctaggtg 300
tgttttgcga attgcggce 318
<210> SEQ ID NO 37
<211> LENGTH: 4678
<212> TYPE: DNA
<213> ORGANISM: artificial
<220> FEATURE:
<223> OTHER INFORMATION: vector
<400> SEQUENCE: 37
gaaaggccca gtcttecgac tgagecttte gttttatttg atgectggeca gttcecctact 60
ctegegttaa cgctagecatg gatgttttee cagtcacgac gttgtaaaac gacggcecagt 120
cttaagcteg ggccegegtt aacgctacca tggagctceca aataatgatt ttattttgac 180
tgatagtgac ctgttegttyg caacaaattg ataagcaatg cttttttata atgccaactt 240
tgtatagaaa agttgggccg aattcgaget cggtacggec agaatggecce ggaccgggtt 300
accgaattceg agcteggtac cctgggatcce ctggtaatta ttggectgtag gattctaaac 360
agagcctaaa tagctggaat agctctagec ctcaatccaa actaatgata tctatactta 420
tgcaactcta aatttttatt ctaaaagtaa tatttcattt ttgtcaacga gattctctac 480
tctattccac aatcttttga agcaatattt accttaaatc tgtactctat accaataatc 540
atatattcta ttatttattt ttatctctct cctaaggagc atcccecctat gtcectgcatgg 600
ccecegecte gggteccaat ctettgetet getagtagea cagaagaaaa cactagaaat 660
gacttgcttg acttagagta tcagataaac atcatgttta cttaacttta atttgtatcg 720
gtttctacta tttttataat atttttgtct ctatagatac tacgtgcaac agtataatca 780
acctagttta atccagagcg aaggattttt tactaagtac gtgactccat atgcacagcg 840
ttecttttat ggttectcac tgggcacage ataaacgaac cctgtccaat gttttcageg 900
cgaacaaaca gaaattccat cagcgaacaa acaacataca tgcgagatga aaataaataa 960

taaaaaaagc tccgtctecga taggccggca cgaatcgaga gcectccatag ccagtttttt 1020
ccatcggaac ggcggttege gcacctaatt atatgcacca cacgcctata aagccaacca 1080
acccgtegga ggggcgcaag ccagacagaa gacagcccegt cagcccectet cgtttttceat 1140
cegecttege ctccaaccge gtgcgeteca cgectectece aggaaagcga ggatctecce 1200
caaatccace cgtcggcace tccgcettcaa ggtacgcecege tegtectece cccecccecce 1260
tctectacctt ctctagateg gegtteeggt ccatggttag ggcccggtag ttcetacttet 1320
gttcatgttt gtgttagatc cgtgtttgtg ttagatccgt gcectgctageg ttegtacacy 1380
gatgcgacct gtacgtcaga cacgttctga ttgctaactt gccagtgttt ctetttgggg 1440
aatcctggga tggctctage cgttceccgcag acgggatcga tttcatgatt ttttttgttt 1500
cgttgcatag ggtttggttt gcccttttcee tttatttcaa tatatgccgt gcacttgttt 1560
gtcgggtcecat cttttcatge ttttttttgt cttggttgtg atgatgtggt ctggttgggce 1620

ggtcgttecta gatcggagta gaattctgtt tcaaactacc tggtggattt attaattttg 1680
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gatctgtatg

atcgatctag

tttttgtteg

tcggagtaga

tgtgtcatac

gtatacatgt

tcatatgete

tttgatcttyg

cctgecttea

tgtttggtgt

aggccagett

aatatattaa

atgcagtcac

agagctgcag

ttcectggeag

tatatcatca

gagccatatt

atatgggtat

gtatgggaag

tgatgttaca

catcaagcat

aaaaacagca

gctggcagtg

cgatcgegta

gagtgatttt

taaacttttyg

ccttattttet

agaccgatac

acagaaacgg

tcatttgatg

gagcattacyg

ttacgegteg

tcettttttet

ggtttgtttyg

agcgcagata

ctctgtagea

tggcgataag

geggteggge

tgtgtgccat

gataggtata

cttggttgty

atactgttte

atcttcatag

tgatgtgggt

taaccttgag

atatacttgg

tacgctattt

tacttctgeca

caagtttgta

attagatttt

tatgaatcaa

dgceggeegcey

ctetggeceyg

tgaacaataa

caacgggaaa

aaatgggetce

ccegatgege

gatgagatgg

tttatcegta

ttccaggtat

ttcetgegee

tttegtcteg

gatgacgagce

ccattctcac

gacgagggga

caggatcttg

ctttttcaaa

ctcgatgagt

ctgacttgac

ttccactgag

ctgcgegtaa

ccggatcaag

ccaaatactg

ccgectacat

tcgtgtetta

tgaacggggg

acatattcat

catgttgatg

atgatgtggt

aaactacctg

ttacgagttt

tttactgatg

tacctatcta

atgatggcat

atttgcttgg

ggtcgactet

caaaaaagtt

gcataaaaaa

ctacttagat

atatcccecta

tgtctcaaaa

aactgtctge

cgtegaggec

gcgataatgt

cagagttgtt

tcagactaaa

ctcctgatga

tagaagaata

ggttgcatte

ctcaggegea

gtaatggcetyg

cggattcagt

aattaatagg

ccatcctatg

aatatggtat

ttttctaatc

dggacggegce

cgtcagacce

tetgetgett

agctaccaac

tcettetagt

acctegetet

ccgggttgga

gttegtgcac

agttacgaat

cgggttttac

gtggttggge

gtgtatttat

aagatggatg

catatacatg

ttataataaa

atgcagcage

tactgtttet

agaagcttgg

gaacgagaaa

cagactacat

ggtattagtyg

tagtgagtcg

tctetgatgt

ttacataaac

gcgattaaat

cgggcaatca

tctgaaacat

ctggctgacy

tgcatggtta

tcctgattea

gattcetgtt

atcacgaatg

gectgttgaa

cgtcactcat

ttgtattgat

gaactgccte

tgataatcct

agaattggtt

aagctcatga

cgtagaaaag

gcaaacaaaa

tetttttecy

gtagcegtag

gctaatccety

ctcaagacga

acagcccage

tgaagatgat ggatggaaat

tgatgcatat acagagatgc

ggtegtteat tcegttctaga

taattttgga actgtatgtg

gaaatatcga tctaggatag

atggcatatg cagcatctat

caagtatgtt ttataattat

tatatgtgga tttttttagce

tttgtcgatyg ctcaccctgt

tcacceggte cgggectaga

cgtaaaatga tataaatatc

aatactgtaa aacacaacat

acctgtagaa ttcgagetcet

tattacatgg tcatagctgt

tacattgcac aagataaaaa

agtaatacaa ggggtgttat

tccaacatgg atgctgattt

ggtgcgacaa tctatcgett

ggcaaaggta gcgttgccaa

gaatttatge ctcttecgac

ctcaccactyg cgatcccegyg

ggtgaaaata ttgttgatge

tgtaattgtc cttttaacag

aataacggtt tggttgatge

caagtctgga aagaaatgca

ggtgatttct cacttgataa

gttggacgag tcggaatcge

ggtgagtttt ctccttcatt

gatatgaata aattgcagtt

aattggttgt aacactggca

ccaaaatcce ttaacgtgag

atcaaaggat cttcttgaga

aaaccaccgce taccagceggt

aaggtaactyg gcttcagcag

ttaggccace acttcaagaa

ttaccagtgg ctgctgecag

tagttaccgg ataaggcgca

ttggagcgaa cgacctacac

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960
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cgaactgaga tacctacagc gtgagcattg agaaagcgece acgcttccceyg aagggagaaa 4020
ggcggacagyg tatccggtaa gcggcagggt cggaacagga gagcgcacga gggagcettece 4080
agggggaaac gcctggtatce tttatagtce tgtegggttt cgccacctet gacttgageg 4140
tcgatttttg tgatgctegt caggggggcyg gagectatgg aaaaacgcca gcaacgcggce 4200
ctttttacgg ttcctggect tttgctggce ttttgctcac atgttcecttte ctgegttatce 4260
ccetgattet gtggataacce gtattaccge ctttgagtga gectgataccg ctecgecgecag 4320
ccgaacgace gagcgcagceg agtcagtgag cgaggaageg gaagagcgece caatacgcaa 4380
accgectete ceccgegegtt ggccgattca ttaatgcage tggcacgaca ggtttceccga 4440
ctggaaagceg ggcagtgagce gcaacgcaat taatacgegt accgctagec aggaagagtt 4500
tgtagaaacg caaaaaggcc atccgtcagg atggccttet gettagtttg atgectggcea 4560
gtttatggcg ggcgtcctge ccgceccaccct cecgggecgtt gettcacaac gttcaaatcce 4620
gcteecggeg gatttgtect actcaggaga gcgttcacceg acaaacaaca gataaaac 4678
<210> SEQ ID NO 38

<211> LENGTH: 2991

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: vector

<400> SEQUENCE: 38

ctttectgeg ttatccectyg attctgtgga taaccgtatt accgectttyg agtgagetga 60
taccgetege cgcagecgaa cgaccgageg cagcgagtca gtgagcgagyg aagcggaaga 120
gegeccaata cgcaaaccge ctcteccege gegttggeceg attcattaat gecagetggea 180
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaata cgcgtaccge 240
tagccaggaa gagtttgtag aaacgcaaaa aggccatceg tcaggatgge cttetgetta 300
gtttgatgee tggcagttta tggegggegt cctgccegec accctecggg cegttgette 360
acaacgttca aatccgctce cggcggattt gtectacteca ggagagegtt caccgacaaa 420
caacagataa aacgaaaggc ccagtcttcc gactgagect ttegttttat ttgatgectg 480
gcagttcect actctegegt taacgctage atggatgttt teccagtcac gacgttgtaa 540
aacgacggcce agtcttaage tcgggecctg cagetctaga gcetcgaattce tacaggtcac 600
taataccatc taagtagttg gttcatagtg actgcatatg ttgtgtttta cagtattatg 660
tagtctgttt tttatgcaaa atctaattta atatattgat atttatatca ttttacgttt 720
ctegttcaac tttettgtac aaagtggecg ttaacggate cagacttgte catcttetgg 780
attggccaac ttaattaatg tatgaaataa aaggatgcac acatagtgac atgctaatca 840
ctataatgtg ggcatcaaag ttgtgtgtta tgtgtaatta ctagttatct gaataaaaga 900
gaaagagatc atccatattt cttatcctaa atgaatgtca cgtgtcttta taattctttg 960

atgaaccaga tgcatttcat taaccaaatc catatacata taaatattaa tcatatataa 1020
ttaatatcaa ttgggttagc aaaacaaatc tagtctaggt gtgttttgcg aattgcggca 1080
agcttgegge cgcceccgggce aactttatta tacaaagttg gcattataaa aaagcattgce 1140
ttatcaattt gttgcaacga acaggtcact atcagtcaaa ataaaatcat tatttggagc 1200

tccatggtag cgttaacgcg gecgcgatat ccectatagt gagtcgtatt acatggtcat 1260
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agctgtttee tggcagetet ggecegtgte

taaaaatata tcatcatgaa caataaaact

tgttatgage catattcaac gggaaacgtce

tgatttatat gggtataaat gggctcgega

tcgettgtat gggaagecceg atgegecaga

tgccaatgat gttacagatg agatggtcag

tccgaccate aagcatttta tcegtactcece

ccccggaaaa acagcattee aggtattaga

tgatgegetyg gcagtgttee tgegecggtt

taacagcgat cgegtattte gtetegetca

tgatgcgagt gattttgatg acgagcgtaa

aatgcataaa cttttgccat tctcaccgga

tgataacctt atttttgacg aggggaaatt

aatcgcagac cgataccagg atcttgecat

ttcattacag aaacggcttt ttcaaaaata

gcagtttcat ttgatgcteg atgagttttt

ctggcagage attacgetga cttgacggga

cgtgagttac gegtegttee actgagegte

ttgagatcct ttttttetge gegtaatctg

agcggtggtt tgtttgeegg atcaagagcet

cagcagagcg cagataccaa atactgtect

caagaactct gtagcaccge ctacatacct

tgccagtgge gataagtegt gtettaccegg

ggcegecagegg tcgggetgaa cggggggtte

ctacaccgaa ctgagatacc tacagegtga

gagaaaggcg gacaggtatc cggtaagegg

gettecaggyg ggaaacgcect ggtatcttta

tgagcgtega tttttgtgat getegtcagg

cgeggecttt ttacggttee tggecttttg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 39

LENGTH: 13807

TYPE: DNA

ORGANISM: artificial
FEATURE:

OTHER INFORMATION: vector

SEQUENCE: 39

aagctggtac gattgtaata cgactcacta

ttcaactgga agagcggtta ccagagetgg

ccgetcatta attaagtcag gegegectcet

agaagacact cagtagtctt cggccagaat

tcaaaatctc

gtctgettac

gaggcecgcega

taatgtcggyg

gttgtttetyg

actaaactgg

tgatgatgca

agaatatcct

gecattcgatt

ggcgcaatca

tggctggect

ttcagtcgte

aataggttgt

cctatggaac

tggtattgat

ctaatcagaa

cggegcaage

agaccccgta

ctgcttgeaa

accaactctt

tctagtgtag

cgctetgeta

gttggactca

gtgcacacag

gcattgagaa

cagggtcgga

tagtcctgte

dgggceggage

ctggectttt

tagggcgaat

tcacctttgt

agttgaagac

ggccgtaggt

tgatgttaca ttgcacaaga

ataaacagta atacaagggg

ttaaattcca acatggatge

caatcaggtyg cgacaatcta

aaacatggca aaggtagcgt

ctgacggaat ttatgcctet

tggttactca ccactgcgat

gattcaggtyg aaaatattgt

cctgtttgta attgteettt

cgaatgaata acggtttggt

gttgaacaag tctggaaaga

actcatggtyg atttctcact

attgatgttyg gacgagtcgg

tgccteggty agttttetee

aatcctgata tgaataaatt

ttggttaatt ggttgtaaca

tcatgaccaa aatcccttaa

gaaaagatca aaggatctte

acaaaaaaac caccgctacc

tttccgaagyg taactggett

ccgtagttag gccaccactt

atcctgttac cagtggetge

agacgatagt taccggataa

cccagettgg agcgaacgac

agcgccacge ttcccgaagg

acaggagagc gcacgaggga

gggtttegee acctetgact

ctatggaaaa acgccagcaa

gctcacatgt t

tgagcgetgt ttaaacgcetce

ccaccaagat ggaactgegg

acgttcatgt cttcatcgta

gaattaagag gagagaggag

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

2991

60

120

180

240
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gtaaacattt tcttctattt tttcatattt tcaggataaa ttattgtaaa agtttacaag 300
atttccattt gactagtgta aatgaggaat attctctagt aagatcatta tttcatctac 360
ttcttttate ttctaccagt agaggaataa acaatattta gctcctttgt aaatacaaat 420
taattttcgt tecttgacatc attcaatttt aattttacgt ataaaataaa agatcatacc 480
tattagaacg attaaggaga aatacaattc gaatgagaag gatgtgcegt ttgttataat 540
aaacagccac acgacgtaaa cgtaaaatga ccacatgatg ggccaataga catggaccga 600
ctactaataa tagtaagtta cattttagga tggaataaat atcataccga catcagtttg 660
aaagaaaagg gaaaaaaaga aaaaataaat aaaagatata ctaccgacat gagttccaaa 720
aagcaaaaaa aaagatcaag ccgacacaga cacgcgtaga gagcaaaatyg actttgacgt 780
cacaccacga aaacagacgc ttcatacgtg tcectttate tcetctcagte tctctataaa 840
cttagtgaga ccctectetg ttttactcag gatccceggyg taccgagetce gaattcaccyg 900
gtegecacca tggceccacag caagcacggce ctgaaggagg agatgaccat gaagtaccac 960

atggagggct gcegtgaacgg ccacaagttce gtgatcacceyg gcecgagggcat cggctaccce 1020
ttcaagggca agcagaccat caacctgtgc gtgatcgagg gcggccccct geccttcecagce 1080
gaggacatce tgagcgccgg cttcaagtac ggcgaccgga tcttcaccga gtacccccag 1140
gacatcgtgg actacttcaa gaacagctgce cccgccggcet acacctgggg ccggagcette 1200
ctgttcgagg acggcgcegt gtgcatctgt aacgtggaca tcaccgtgag cgtgaaggag 1260
aactgcatct accacaagag catcttcaac ggcgtgaact tccccgceccga cggccccgtg 1320
atgaagaaga tgaccaccaa ctgggaggcce agetgcgaga agatcatgec cgtgectaag 1380
cagggcatce tgaagggcga cgtgagecatg tacctgcetge tgaaggacgyg cggecggtac 1440
cggtgecagt tcgacaccgt gtacaaggcece aagagcegtge ccagcaagat gcccgagtgg 1500
cacttcatce agcacaagct getgcgggag gaccggageg acgccaagaa ccagaagtgg 1560
cagctgaceg agcacgcecat cgectteccee agegecctgg cctgaagegyg cccatggata 1620
ttcgaacgcg taggtaccac atggttaacc tagacttgtc catcttctgg attggccaac 1680
ttaattaatg tatgaaataa aaggatgcac acatagtgac atgctaatca ctataatgtg 1740
ggcatcaaag ttgtgtgtta tgtgtaatta ctagttatct gaataaaaga gaaagagatc 1800
atccatattt cttatcctaa atgaatgtca cgtgtcttta taattctttg atgaaccaga 1860
tgcatttcat taaccaaatc catatacata taaatattaa tcatatataa ttaatatcaa 1920
ttgggttagc aaaacaaatc tagtctaggt gtgttttgcg aatgcggcca ttggectaga 1980
aggccattta aatcctgagg atctggtctt cctaaggacc cgggatatcg ctatcaactt 2040
tgtatagaaa agttgaacga gaaacgtaaa atgatataaa tatcaatata ttaaattaga 2100
ttttgcataa aaaacagact acataatact gtaaaacaca acatatccag tcactatggt 2160
cgacctgcag actggctgtg tataagggag cctgacattt atattcccca gaacatcagg 2220
ttaatggcgt ttttgatgtc attttcecgecgg tggctgagat cagccactte ttceccccgata 2280
acggagaccg gcacactggce catatcggtg gtcatcatge geccagettte atccccgata 2340
tgcaccaccg ggtaaagttc acgggggact ttatctgaca gcagacgtgce actggccagg 2400
gggatcacca tccgtcgcecce gggcegtgtca ataatatcac tcectgtacatc cacaaacaga 2460

cgataacggc tctctctttt ataggtgtaa accttaaact gcatttcacc agcccctgtt 2520
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ctcgtecggca aaagagccegt tcatttcaat aaaccgggcg acctcagcca teccttectg 2580
attttceget ttccagcecgtt cggcacgcag acgacgggct tcattctgca tggttgtget 2640
taccgaaccg gagatattga catcatatat gccttgagca actgatagct gtcgetgtca 2700
actgtcactg taatacgctg cttcatagca tacctctttt tgacatactt cgggtataca 2760
tatcagtata tattcttata ccgcaaaaat cagcgcgcaa atacgcatac tgttatctgg 2820
cttttagtaa gccggatcct ctagattacg cccecgectge cactcatcge agtactgttg 2880
taattcatta agcattctgc cgacatggaa gccatcacaa acggcatgat gaacctgaat 2940
cgccageggce atcagcacct tgtcgecttg cgtataatat ttgcccatgg tgaaaacggg 3000
ggcgaagaag ttgtccatat tggccacgtt taaatcaaaa ctggtgaaac tcacccaggg 3060
attggctgag acgaaaaaca tattctcaat aaacccttta gggaaatagg ccaggttttce 3120
accgtaacac gccacatctt gcgaatatat gtgtagaaac tgccggaaat cgtcgtggta 3180
ttcactccag agcgatgaaa acgtttcagt ttgctcatgg aaaacggtgt aacaagggtg 3240
aacactatcc catatcacca gctcaccgte tttcattgec atacggaatt ccggatgagce 3300
attcatcagg cgggcaagaa tgtgaataaa ggccggataa aacttgtgct tatttttcett 3360
tacggtcecttt aaaaaggccg taatatccag ctgaacggtc tggttatagg tacattgagc 3420
aactgactga aatgcctcaa aatgttcttt acgatgccat tgggatatat caacggtggt 3480
atatccagtg atttttttet ccattttage ttecttaget cctgaaaatce tcegacggatce 3540
ctaactcaaa atccacacat tatacgagcc ggaagcataa agtgtaaagc ctggggtgcce 3600
ctaatgcggce cgccatagtg actggatatg ttgtgtttta cagtattatg tagtctgttt 3660
tttatgcaaa atctaattta atatattgat atttatatca ttttacgttt ctcgttcaac 3720
tttattatac aaagttgata gatatcggac cgattaaact ttaattcggt ccgaagcttg 3780
catgcctgca gtgcagcgtg acccggtcegt gcccectetet agagataatg agcattgcecat 3840
gtctaagtta taaaaaatta ccacatattt tttttgtcac acttgtttga agtgcagttt 3900
atctatcttt atacatatat ttaaacttta ctctacgaat aatataatct atagtactac 3960
aataatatca gtgttttaga gaatcatata aatgaacagt tagacatggt ctaaaggaca 4020
attgagtatt ttgacaacag gactctacag ttttatcttt ttagtgtgca tgtgttctcce 4080
tttttttttg caaatagctt cacctatata atacttcatc cattttatta gtacatccat 4140
ttagggttta gggttaatgg tttttataga ctaatttttt tagtacatct attttattct 4200
attttagcct ctaaattaag aaaactaaaa ctctatttta gtttttttat ttaataattt 4260
agatataaaa tagaataaaa taaagtgact aaaaattaaa caaataccct ttaagaaatt 4320
aaaaaaacta aggaaacatt tttcttgttt cgagtagata atgccagcct gttaaacgcce 4380
gtegacgagt ctaacggaca ccaaccagcg aaccagcagce gtegegtegg gecaagcgaa 4440
gcagacggca cggcatctct gtegectgect ctggacccecet ctecgagagtt ccgcectccacce 4500
gttggacttg ctcecgetgte ggcatccaga aattgegtgg cggagcggca gacgtgagece 4560
ggcacggcag gcggcectect cctectetca cggcaccgge agctacgggg gattecttte 4620
ccaccgctece ttcegetttee cttectegee cgecgtaata aatagacacc ccctccacac 4680
cctetttece caacctegtyg ttgttecggag cgcacacaca cacaaccaga tcectceccccaa 4740

atccaccegt cggcacctece gettcaaggt acgccgeteg tectceccccee ceccectete 4800
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taccttetet agatcggegt tecggtceccat gcatggttag ggcccggtag ttcetacttet 4860
gttcatgttt gtgttagatc cgtgtttgtg ttagatccgt gcectgctageg ttegtacacy 4920
gatgcgacct gtacgtcaga cacgttctga ttgctaactt gccagtgttt ctetttgggg 4980
aatcctggga tggctctage cgttceccgcag acgggatcga tttcatgatt ttttttgttt 5040
cgttgcatag ggtttggttt gcccttttcee tttatttcaa tatatgccgt gcacttgttt 5100
gtcgggtcecat cttttcatge ttttttttgt cttggttgtg atgatgtggt ctggttgggce 5160
ggtcgttecta gatcggagta gaattctgtt tcaaactacc tggtggattt attaattttg 5220
gatctgtatg tgtgtgccat acatattcat agttacgaat tgaagatgat ggatggaaat 5280
atcgatctag gataggtata catgttgatg cgggttttac tgatgcatat acagagatgc 5340
tttttgtteg cttggttgtyg atgatgtggt gtggttgggce ggtcgttcat tegttctaga 5400
tcggagtaga atactgtttc aaactacctg gtgtatttat taattttgga actgtatgtg 5460
tgtgtcatac atcttcatag ttacgagttt aagatggatg gaaatatcga tctaggatag 5520
gtatacatgt tgatgtgggt tttactgatg catatacatg atggcatatg cagcatctat 5580
tcatatgctc taaccttgag tacctatcta ttataataaa caagtatgtt ttataattat 5640
tttgatcttg atatacttgg atgatggcat atgcagcagc tatatgtgga tttttttagc 5700
cctgecttca tacgctattt atttgcettgg tactgtttet tttgtcgatg ctcaccctgt 5760
tgtttggtgt tacttctgca ggtcgacttt aacttagect aggatccaca cgacaccatg 5820
tcececgage gecgeccegt cgagatccge ceggecaceg ccegecgacat ggcecegecgtyg 5880
tgcgacatcg tgaaccacta catcgagacc tccaccgtga acttccgcac cgagecgcag 5940
acccegecagg agtggatcga cgacctggag cgectccagg accgctacce gtggetegtg 6000
geecgaggtygyg agggcgtggt ggccggcatce gectacgecg geccgtggaa ggceccgcaac 6060
gectacgact ggaccgtgga gtccaccgtg tacgtgtcce accgccacca gegectegge 6120
ctecggceteca cectcectacac ccacctecte aagagcatgg aggcccaggg cttcaagtcece 6180
gtggtggeeyg tgatcggect cccgaacgac ccgtceegtge gectccacga ggecctegge 6240
tacaccgccee geggcaccect ccgcgecgece ggctacaage acggeggcetyg gcacgacgte 6300
ggcttetgge agegecgactt cgagetgecg gecccegecge geccggtgeg cecggtgacy 6360
cagatctceeg gtggaggcegg cagceggtgge ggaggcteeyg gaggceggtgyg ctcecatggece 6420
tcetecgagg acgtcatcaa ggagttcatg cgcttcaagg tgcgcatgga gggctcecgtg 6480
aacggccacg agttcgagat cgagggegag ggcgagggece gceccctacga gggcacccag 6540
accgecaage tgaaggtgac caagggegge ceectgecect tegectggga catcctgtcece 6600
ccccagttece agtacggetce caaggtgtac gtgaagcacce ccgecgacat ccccgactac 6660
aagaagctgt ccttecccecga gggcttcaag tgggagcegceg tgatgaactt cgaggacggce 6720
ggcgtggtga ccgtgaccca ggactcctece ctgcaggacg gctcecttcecat ctacaaggtyg 6780
aagttcatcg gecgtgaactt cccctecgac ggcecccgtaa tgcagaagaa gactatgggce 6840
tgggaggcct ccaccgagceg cctgtaccee cgegacggeg tgctgaaggyg cgagatccac 6900
aaggccctga agctgaagga cggcggccac tacctggtgg agttcaagtce catctacatg 6960
gccaagaage ccgtgcaget gceceggetac tactacgtgg actccaaget ggacatcacce 7020

tcccacaacyg aggactacac catcgtggag cagtacgage gegecgaggg ccgcecaccac 7080
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ctgttectgt

acttaattaa

tgggcatcaa

tcatccatat

gatgcattte

aattgggtta

gtggagcteg

gtttaaacgt

ttaagttgte

cagcteceeg

c¢gggacggey

ctattecggaa

tagcatgttg

cgcagagatce

gatcttgaga

agtggcgeta

attcggacgt

tcaacaatgt

ccteagettyg

agatacatga

accaatgccc

gtgtagaaca

acgtagtage

ttgcgactat

tttgatggac

tagttggatg

tcagcaagtyg

tcgegeatag

cggettgaac

tagtgaacaa

taagcetgec

cagtcggeag

gacaacgtaa

gttaaggttt

tcegeegety

agatcaatgt

tctccaaatt

acaatggtga

agtcaggatc

tgtatgaaat

agttgtgtgt

ttcttatcct

attaaccaaa

gcaaaacaaa

aattcattcc

gcaagcgceta

taagcgtcaa

accggcaget

tcagcgggag

gaacggcaac

attgtaacga

cgaattatca

actatgccga

tttctttaga

acgttctgaa

accegtttgt

cgactagatg

tcttecaggec

cgcagaagcet

teettttgee

cggcgaaagt

tgtcgtaatt

tattgtcgta

gggagtagtc

cctgeccaga

tcttecccag

gaattgttag

attcttccaa

tagcttcaag

cgacatcett

gcactacatt

catttagege

gacctaccaa

cgategtgge

gcagttegeyg

cttctacage

tgagtcgaaa

aaaaggatgc

tatgtgtaat

aaatgaatgt

tccatataca

tctagtctag

gattaatcgt

ctagacaatt

tttgtttaca

cggcacaaaa

agcecgttgta

taagctgeeg

tgacagagcg

gecttettat

cataatagga

agtgaacgtt

cacagctgga

gtaaccgtcet

ttgaggccta

gttatctgte

cccatetttyg

agatgtggaa

gcgagaccca

ggatgaacta

attgcttatg

atagggaaga

tgccatcgea

ctctetaacy

acattatttg

ctgatctgeg

tatgacggge

cggegegatt

tcgeteateg

ctcaaataga

ggcaacgcta

tggctegaag

cttagctgga

geggagaatce

cctagacttyg

acacatagtg

tactagttat

cacgtgtett

tataaatatt

gtgtgttttyg

ggcetettge

cagtacatta

ccacaatata

tcaccacteg

aggcggcaga

ggtttgaaac

ttgctgectyg

tcatttcteg

aatcgcetgga

gacgatcgte

tacttacttg

cttggaggtt

acattttatt

agggcaagcyg

ccgecataga

aagaagttcg

tttgcgetat

ttatcgtagt

gagttgtegt

cgagctteat

agtacgaggc

cttgagttaa

ccgactacct

cgcgaggeca

tgatactggyg

ttgccggtta

ccagcccagt

tcctgtteag

tgttctetty

atacctgcaa

taacgccacyg

tegetetete

tccatcttet ggattggeca

acatgctaat cactataatg

ctgaataaaa gagaaagaga

tataattctt tgatgaacca

aatcatatat aattaatatc

cgaatgcgge cgccaccgeg

tcttcaggat gaagagctat

aaaacgtccg caatgtgtta

tcctgecace agccagccaa

atacaggcag cccatcagte

ctttgctcat gttaccgatg

acggatgatc tcgceggaggyg

tgatcaaata tcatctccct

cttaaccgtyg acaggctgte

taaagccget gaggaagcetg

gaccgtacce cgatgaatta

ggcgattgte atacatgaca

cgtatgacac tagtggttce

agagagcagg ctagttgett

aaaattggcce atttatgacg

cgecegegece cecttttggy

ttgtcccatt gttggcaatg

atataagcct acgatttccg

tgctctcaga gttgtcgtaa

agttgcttgg agaaatgtcg

ccactaaaac aattggcagg

ttagaaccac cttcaacaga

geegegeege gaageggegt

tggtgatcte gectttcacy

agcgatctte ttgtccaaga

ceggcaggeg ctecattgee

ctgegetgta ccaaatgegyg

cgggcggcga gttccatage

gaaccggate aaagagttcce

cttttgtcag caagatagce

gaatgtcatt gcgctgccat

gaatgatgtce gtcgtgcaca

caggggaagc cgaagtttce

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360
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aaaaggtcgt tgatcaaagc tcgccgegtt gtttcatcaa gecttacagt caccgtaacce 9420
agcaaatcaa tatcactgtg tggcttcagg ccgccatcca ctgcggagcece gtacaaatgt 9480
acggccagca acgtcggtte gagatggcge tcgatgacgce caactacctce tgatagttga 9540
gtcgatactt cggcgatcac cgcttcecte atgatgttta actcctgaat taagccgege 9600
cgcgaagcegg tgtcggcecttg aatgaattgt taggcgtcat cectgtgctece cgagaaccag 9660
taccagtaca tcgctgtttc gttcgagact tgaggtctag ttttatacgt gaacaggtca 9720
atgccgcecga gagtaaagcec acattttgcg tacaaattgce aggcaggtac attgttegtt 9780
tgtgtctcta atcgtatgec aaggagctgt ctgcttagtg cccacttttt cgcaaattcg 9840
atgagactgt gcgcgactcecce tttgcectcecgg tgcgtgtgeg acacaacaat gtgttcgata 9900
gaggctagat cgttccatgt tgagttgagt tcaatcttecc cgacaagectce ttggtcgatg 9960
aatgcgccat agcaagcaga gtcttcatca gagtcatcat ccgagatgta atcctteccgg 10020
taggggctca cacttctggt agatagttca aagccttggt cggataggtg cacatcgaac 10080
acttcacgaa caatgaaatg gttctcagca tccaatgttt ccgccacctg ctcagggatce 10140
accgaaatct tcatatgacg cctaacgcct ggcacagcegg atcgcaaacc tggcgegget 10200
tttggcacaa aaggcgtgac aggtttgcga atccgttget geccacttgtt aaccettttg 10260
ccagatttgg taactataat ttatgttaga ggcgaagtct tgggtaaaaa ctggcctaaa 10320
attgctgggg atttcaggaa agtaaacatc accttccgge tcgatgtcta ttgtagatat 10380
atgtagtgta tctacttgat cgggggatct gctgcctege gegtttceggt gatgacggtg 10440
aaaacctctg acacatgcag ctcccggaga cggtcacage ttgtctgtaa gecggatgccg 10500
ggagcagaca agcccgtcag ggcgcgtcag cgggtgttgg cgggtgtcegg ggcecgcagcecca 10560
tgacccagtc acgtagcgat agcggagtgt atactggctt aactatgcgg catcagagca 10620
gattgtactg agagtgcacc atatgcggtg tgaaataccg cacagatgcg taaggagaaa 10680
ataccgcatc aggcgctcectt cecgcttecte gctcactgac tcecgetgeget cggtegtteg 10740
gctgeggega gceggtatcag ctcactcaaa ggcggtaata cggttatcca cagaatcagg 10800
ggataacgca ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa 10860
ggcegegttyg ctggegtttt tcecatagget cecgcccccecet gacgagcatc acaaaaatcg 10920
acgctcaagt cagaggtggc gaaacccgac aggactataa agataccagg cgtttceccce 10980
tggaagctcce ctcegtgcget ctectgttec gaccctgecg cttaccggat acctgteccge 11040
ctttctecct tecgggaageg tggcgcettte tcatagctca cgctgtaggt atctcagtte 11100
ggtgtaggtc gttecgctcca agetgggectg tgtgcacgaa ccccccegttce ageccgaccg 11160
ctgcgectta tccggtaact atcgtcettga gtccaacccg gtaagacacg acttatcgece 11220
actggcagca gccactggta acaggattag cagagcgagg tatgtaggcg gtgctacaga 11280
gttcttgaag tggtggccta actacggcta cactagaagg acagtatttg gtatctgcege 11340
tctgctgaag ccagttacct tcggaaaaag agttggtage tcttgatccg gcaaacaaac 11400
caccgetggt agecggtggtt tttttgtttg caagcagcag attacgcgca gaaaaaaagg 11460
atctcaagaa gatcctttga tettttcectac ggggtctgac gctcagtgga acgaaaactce 11520
acgttaaggg attttggtca tgagattatc aaaaaggatc ttcacctaga tccttttaaa 11580

ttaaaaatga agttttaaat caatctaaag tatatatgag taaacttggt ctgacagtta 11640
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ccaatgctta atcagtgagg cacctatctc agcgatctgt ctatttcecgtt catccatagt 11700
tgcctgacte cccecgtegtgt agataactac gatacgggag ggcttaccat ctggccccag 11760
tgctgcaatg ataccgcgag acccacgctce accggctcecca gatttatcag caataaacca 11820
gccagccgga agggccgage gcagaagtgg tcectgcaact ttatccgect ccatccagte 11880
tattaattgt tgccgggaag ctagagtaag tagttcgcca gttaatagtt tgcgcaacgt 11940
tgttgccatt gectgcagggyg 999999999y gggggacttce cattgttcat tccacggaca 12000
aaaacagaga aaggaaacga cagaggccaa aaagcctcecge tttcagcacc tgtcgtttcece 12060
tttcttttca gagggtattt taaataaaaa cattaagtta tgacgaagaa gaacggaaac 12120
gccttaaace ggaaaatttt cataaatagc gaaaacccgce gaggtcgceccg cccecgtaacce 12180
tgtcggatca ccggaaagga cccgtaaagt gataatgatt atcatctaca tatcacaacg 12240
tgcgtggagg ccatcaaacc acgtcaaata atcaattatg acgcaggtat cgtattaatt 12300
gatctgcatc aacttaacgt aaaaacaact tcagacaata caaatcagcg acactgaata 12360
cggggcaacce tcatgtccecce ceccceecccee ccectgcagg catcegtggtg tcacgetegt 12420
cgtttggtat ggcttcattc agctceggtt cccaacgatce aaggcgagtt acatgatccce 12480
ccatgttgtg caaaaaagcg gttagctcct tcggtcctcece gatcegttgte agaagtaagt 12540
tggccgcagt gttatcactc atggttatgg cagcactgca taattctcett actgtcatge 12600
catccgtaag atgcttttet gtgactggtg agtactcaac caagtcattc tgagaatagt 12660
gtatgcggeg accgagttge tcttgcccgg cgtcaacacg ggataatacc gcgccacata 12720
gcagaacttt aaaagtgctc atcattggaa aacgttcttc ggggcgaaaa ctctcaagga 12780
tcttaccget gttgagatcce agttcgatgt aacccactcg tgcacccaac tgatcttcag 12840
catcttttac tttcaccagc gtttctgggt gagcaaaaac aggaaggcaa aatgccgcaa 12900
aaaagggaat aagggcgaca cggaaatgtt gaatactcat actcttcctt tttcaatatt 12960
attgaagcat ttatcagggt tattgtctca tgagcggata catatttgaa tgtatttaga 13020
aaaataaaca aataggggtt ccgcgcacat ttccccgaaa agtgccacct gacgtctaag 13080
aaaccattat tatcatgaca ttaacctata aaaataggcg tatcacgagg ccctttegte 13140
ttcaagaatt ggtcgacgat cttgctgegt tcggatattt tcgtggagtt cccgecacag 13200
acccggattg aaggcgagat ccagcaactc gcgccagatce atcctgtgac ggaactttgg 13260
cgcgtgatga ctggccagga cgtcggccga aagagcgaca agcagatcac gettttecgac 13320
agcgtceggat ttgcgatcga ggattttteg gcecgetgeget acgtccgcecga cecgcgttgag 13380
ggatcaagcc acagcagccce actcgacctt ctagccgacce cagacgagcce aagggatctt 13440
tttggaatgc tgctccgteg tcaggcettte cgacgtttgg gtggttgaac agaagtcatt 13500
atcgtacgga atgccaagca ctcccgaggg gaaccctgtg gttggcatge acatacaaat 13560
ggacgaacgg ataaaccttt tcacgccctt ttaaatatcc gttattctaa taaacgctct 13620
tttctettag gtttaccecge caatatatcce tgtcaaacac tgatagttta aactgaaggce 13680
gggaaacgac aatctgatca tgagcggaga attaagggag tcacgttatg acccccgecg 13740
atgacgcggg acaagccgtt ttacgtttgg aactgacaga accgcaacgt tgaaggagcecce 13800

actcagce 13807
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<210> SEQ ID NO 40

<211> LENGTH: 3505

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: vector

<400> SEQUENCE: 40

gatccceggyg taccgagete gaattcggece caagtttgta caaaaaagtt gaacgagaaa
cgtaaaatga tataaatatc aatatattaa attagatttt gcataaaaaa cagactacat
aatactgtaa aacacaacat atgcagtcac tatgaatcaa ctacttagat ggtattagtg
acctgtagaa ttcgagetet agagetgeag ggeggcecgeg atatccccta tagtgagteg
tattacatgg tcatagetgt ttecetggeag ctetggeceg tgtctcaaaa tetetgatgt
tacattgcac aagataaaaa tatatcatca tgaacaataa aactgtctge ttacataaac
agtaatacaa ggggtgttat gagccatatt caacgggaaa cgtcgaggec gegattaaat
tccaacatgg atgetgattt atatgggtat aaatgggcte gegataatgt cgggcaatca
ggtgcgacaa tctatcgett gtatgggaag cccgatgege cagagttgtt tetgaaacat
ggcaaaggta gegttgccaa tgatgttaca gatgagatgg tcagactaaa ctggctgacy
gaatttatge ctcttecegac catcaagcat tttatcecgta ctectgatga tgecatggtta
ctcaccactyg cgatccccgg aaaaacagca ttecaggtat tagaagaata tcctgattcea
ggtgaaaata ttgttgatge getggcagtg ttectgegee ggttgeatte gatteetgtt
tgtaattgte cttttaacag cgatcgegta tttegteteg ctecaggegea atcacgaatg
aataacggtt tggttgatge gagtgatttt gatgacgage gtaatggetyg gectgttgaa
caagtctgga aagaaatgca taaacttttyg ccattctcac cggattcagt cgtcactcat
ggtgatttet cacttgataa ccttattttt gacgagggga aattaatagg ttgtattgat
gttggacgag tcggaatcge agaccgatac caggatcttyg ccatcctatg gaactgecte
ggtgagtttt ctecttcecatt acagaaacgg ctttttcaaa aatatggtat tgataatcct
gatatgaata aattgcagtt tcatttgatg ctcgatgagt ttttctaatce agaattggtt
aattggttgt aacactggca gagcattacyg ctgacttgac gggacggege aagctcatga
ccaaaatcee ttaacgtgag ttacgegtceg ttecactgag cgtcagacce cgtagaaaag
atcaaaggat cttcttgaga tccttttttt ctgcgegtaa tetgetgett gcaaacaaaa
aaaccaccge taccageggt ggtttgtttyg ceggatcaag agetaccaac tetttttecg
aaggtaactg gcttcagcag agcgcagata ccaaatactyg tecttctagt gtagecgtag
ttaggccace acttcaagaa ctctgtagca cegectacat acctegetet getaatcetyg
ttaccagtgg ctgctgccag tggcgataag tegtgtetta cegggttgga ctcaagacga
tagttaccgg ataaggcgca gecggteggge tgaacggggg gttegtgeac acageccage
ttggagcgaa cgacctacac cgaactgaga tacctacage gtgagcattyg agaaagcgece
acgctteceyg aagggagaaa ggcggacagyg tatccggtaa geggcagggt cggaacagga
gagcgcacga gggagcttee agggggaaac gectggtate tttatagtee tgtegggttt
cgecacctet gacttgageg tcgatttttyg tgatgetegt caggggggey gagectatgg
aaaaacgcca gcaacgcgge ctttttacgg ttectggect tttgetggece ttttgetcac

atgttettte ctgegttate cectgattet gtggataacce gtattacege ctttgagtga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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gctgataceyg ctegecgcag ccgaacgacce gagcegcageg agtcagtgag cgaggaageg 2100
gaagagcgcc caatacgcaa accgcctcecte cccgegegtt ggccgattca ttaatgcage 2160
tggcacgaca ggtttccecga ctggaaagcg ggcagtgagce gcaacgcaat taatacgegt 2220
accgctagece aggaagagtt tgtagaaacg caaaaaggcc atccgtcagg atggcecttcet 2280
gcttagtttyg atgectggca gtttatggeg ggcgtectge ccgccaccct ccgggcecegtt 2340
gcttcacaac gttcaaatce gctecccggeg gatttgtect actcaggaga gcgttcaccy 2400
acaaacaaca gataaaacga aaggcccagt cttceccgactg agcectttcegt tttatttgat 2460
gcctggcagt tceccctactcet cgegttaacg ctagcatgga tgtttteccca gtcacgacgt 2520
tgtaaaacga cggccagtct taagctecggg cccgcgttaa cgctaccatg gagctccaaa 2580
taatgatttt attttgactg atagtgacct gttcgttgca acaaattgat aagcaatgct 2640
tttttataat gccaactttyg tatagaaaag ttgaagctta aatccttaca gaattgctgt 2700
agtttcatag tgctagatgt ggacagcaaa gcgccgctgt atgcttctge ttttettttt 2760
tggtgtgtgt agccacatcc tttgttecctg ccecggcgeca tcccacttgg ttgttttttt 2820
ttatgattga aagccttcat gcecttcectcecgg tcaatcaccg gtgcgcactg ggagcatcgce 2880
cggaaaaaaa attcttcggc taagagtaac ttcectttetee ttttettcte tgatctegeg 2940
agcagtgctg ataacgtgtt gtaatctact tagcggtaac gagattgaga gagacaaaat 3000
gacagaacta ttgtctttat tgcagagtgt catgtattta tacaggggat acaaagtctc 3060
ccaaggggtg tgtcccttgg gagtaactgce cagttgatca caggacaata ttttgtaaca 3120
aaacgtacac atcgtcaaaa tagcgaggca tgaaactggc cttggccatg gacgcgtgaa 3180
gcgegecatg cgttggatat gtggtcaata agtatataca atacaatgtt taacagagct 3240
gatagtactg ctttggcaca tttttgtcca cgcttcatga gagataaaac acctgcacgt 3300
aaattcacat gctgcactga aggcccgatce actgaggagc gaactgccgt aactccctte 3360
tatatatacc cccagtcecct gtttcagttt tcgtcaaget agcagcacca agttgtcgat 3420
cacttgecctg ctcttgaget cgattaagct atcatcaget acagcatccg atcccaaact 3480
gcaactgtag cagcgacaac tgccg 3505
<210> SEQ ID NO 41

<211> LENGTH: 4778

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: vector

<400> SEQUENCE: 41

tggctgacgg aatttatgece tcetteccgace atcaageatt ttatcegtac tcectgatgat 60
gecatggttac tcaccactgc gatccccgga aaaacagcat tccaggtatt agaagaatat 120
cctgattcag gtgaaaatat tgttgatgeg ctggeagtgt tectgegecg gttgcatteg 180
attcctgttt gtaattgtee ttttaacage gatcgegtat ttegtetege tcaggegcaa 240
tcacgaatga ataacggttt ggttgatgeg agtgattttg atgacgageg taatggetgg 300
cctgttgaac aagtctggaa agaaatgeat aaacttttge cattctcace ggattcagte 360
gtcactcatg gtgatttctc acttgataac cttatttttg acgaggggaa attaataggt 420

tgtattgatg ttggacgagt cggaatcgca gaccgatacce aggatcttge catcctatgg 480
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aactgccteg gtgagtttte tccttcatta cagaaacgge tttttcaaaa atatggtatt 540
gataatcctg atatgaataa attgcagttt catttgatgc tcgatgagtt tttctaatca 600
gaattggtta attggttgta acactggcag agcattacgc tgacttgacg ggacggcgca 660
agctcatgac caaaatccct taacgtgagt tacgegtegt tcecactgage gtcagaccce 720
gtagaaaaga tcaaaggatc ttcttgagat ccttttttte tgcgegtaat ctgetgettg 780
caaacaaaaa aaccaccgct accageggtg gtttgtttge cggatcaaga gctaccaact 840
ctttttccega aggtaactgg cttcagcaga gegcagatac caaatactgt ccttctagtg 900
tagcegtagt taggccacca cttcaagaac tctgtagcac cgectacata cctegetcetg 960

ctaatcctgt taccagtggc tgctgccagt ggcgataagt cgtgtcttac cgggttggac 1020
tcaagacgat agttaccgga taaggcgcag cggtcgggct gaacgggggg ttcgtgcaca 1080
cagcecaget tggagcgaac gacctacacce gaactgagat acctacageyg tgagcattga 1140
gaaagcgcca cgcettecccga agggagaaag gcggacaggt atccggtaag cggcagggtce 1200
ggaacaggag agcgcacgag ggagcttcca gggggaaacg cctggtatct ttatagtect 1260
gtcgggttte geccacctcectg acttgagegt cgatttttgt gatgctegtce aggggggcegy 1320
agcctatgga aaaacgccag caacgcggcce tttttacggt tecctggectt ttgetggect 1380
tttgctcaca tgttctttec tgcgttatce cctgattetg tggataaccg tattaccgcece 1440
tttgagtgag ctgataccgc tcgccgecage cgaacgacceyg agcgcagcega gtcagtgage 1500
gaggaagcgyg aagagcgccce aatacgcaaa ccgcectetee cegegegttg gecgattceat 1560
taatgcagct ggcacgacag gtttcccgac tggaaagcegg gcagtgagceg caacgcaatt 1620
aatacgcgta ccgctagcca ggaagagttt gtagaaacgce aaaaaggcca tccgtcagga 1680
tggccttetg cttagtttga tgcctggcag tttatggegg gegtectgece cgccacccte 1740
cgggccegttg cttcacaacg ttcaaatccg ctececcggegg atttgtceccta ctcaggagag 1800
cgttcaccga caaacaacag ataaaacgaa aggcccagtc ttccgactga gectttegtt 1860
ttatttgatg cctggcagtt ccctactcte gcgttaacge tagcatggat gttttcecccag 1920
tcacgacgtt gtaaaacgac ggccagtctt aagctcgggce ccgcgttaac gctaccatgg 1980
agctccaaat aatgatttta ttttgactga tagtgacctg ttcgttgcaa caaattgata 2040
agcaatgctt ttttataatg ccaactttgt atagaaaagt tgggccgaat tcgagctegg 2100
tacggccaga atggcccgga ccgggttace gaattcgage tcggtaccet gggatcaget 2160
tgcatgectg cagtgcagceg tgacccggtce gtgcccctet ctagagataa tgagcattgce 2220
atgtctaagt tataaaaaat taccacatat tttttttgtc acacttgttt gaagtgcagt 2280
ttatctatct ttatacatat atttaaactt tactctacga ataatataat ctatagtact 2340
acaataatat cagtgtttta gagaatcata taaatgaaca gttagacatg gtctaaagga 2400
caattgagta ttttgacaac aggactctac agttttatct ttttagtgtg catgtgttct 2460
cctttttttt tgcaaatagc ttcacctata taatacttca tccattttat tagtacatcc 2520
atttagggtt tagggttaat ggtttttata gactaatttt tttagtacat ctattttatt 2580
ctattttagc ctctaaatta agaaaactaa aactctattt tagttttttt atttaataat 2640
ttagatataa aatagaataa aataaagtga ctaaaaatta aacaaatacc ctttaagaaa 2700

ttaaaaaaac taaggaaaca tttttcttgt ttcgagtaga taatgccagce ctgttaaacg 2760
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cegtegacga gtctaacgga caccaaccag cgaaccagea gegtegegte gggcecaagceg 2820
aagcagacgg cacggcatct ctgtcgectge ctectggacce ctctcgagag ttceccecgctceca 2880
ccgttggact tgctceccgetg teggcatcca gaaattgegt ggcggagcgg cagacgtgag 2940
ccggcacggce aggcggcecte ctectectcet cacggcaccg gcagctacgg gggattectt 3000
tcecaccget cecttegettt cecttecteg ccecgecgtaa taaatagaca ccccctecac 3060
accctettte cccaaccteg tgttgttcgg agcgcacaca cacacaacca gatctceccce 3120
aaatccaccce gtcggcacct ccgcttcaag gtacgcceget cgtcectceccece ceccccecte 3180
tctaccttet ctagatcgge gttceccggtcee atgcatggtt agggcccggt agttctactt 3240
ctgttcatgt ttgtgttaga tccgtgtttg tgttagatcc gtgctgctag cgttcegtaca 3300
cggatgcgac ctgtacgtca gacacgttct gattgctaac ttgccagtgt ttcectetttgg 3360
ggaatcctgg gatggctcta gcegttecge agacgggatc gatttcatga ttttttttgt 3420
ttecgttgcat agggtttggt ttgccctttt cctttatttc aatatatgcce gtgcacttgt 3480
ttgtcgggte atcttttcat getttttttt gtettggttg tgatgatgtg gtectggttgg 3540
gcggtegtte tagatcggag tagaattctg tttcaaacta cctggtggat ttattaattt 3600
tggatctgta tgtgtgtgcc atacatattc atagttacga attgaagatg atggatggaa 3660
atatcgatct aggataggta tacatgttga tgcgggtttt actgatgcat atacagagat 3720
gctttttgtt cgettggttg tgatgatgtg gtgtggttgg geggtegttce attcgttceta 3780
gatcggagta gaatactgtt tcaaactacc tggtgtattt attaattttg gaactgtatg 3840
tgtgtgtcat acatcttcat agttacgagt ttaagatgga tggaaatatc gatctaggat 3900
aggtatacat gttgatgtgg gttttactga tgcatataca tgatggcata tgcagcatct 3960
attcatatgc tctaaccttg agtacctatc tattataata aacaagtatg ttttataatt 4020
attttgatct tgatatactt ggatgatggc atatgcagca gctatatgtg gattttttta 4080
gccetgectt catacgectat ttatttgett ggtactgttt cttttgtcga tgctcaccct 4140
gttgtttggt gttacttctg caggtcgact ctagaggatc agcttggtca cccggtecgg 4200
gcctagaagg ccagcttcaa gtttgtacaa aaaagttgaa cgagaaacgt aaaatgatat 4260
aaatatcaat atattaaatt agattttgca taaaaaacag actacataat actgtaaaac 4320
acaacatatg cagtcactat gaatcaacta cttagatggt attagtgacc tgtagaattc 4380
gagctctaga gctgcagggce ggccgcgata tcccctatag tgagtcegtat tacatggtca 4440
tagctgtttce ctggcagctce tggcccegtgt ctcaaaatct ctgatgttac attgcacaag 4500
ataaaaatat atcatcatga acaataaaac tgtctgctta cataaacagt aatacaaggg 4560
gtgttatgag ccatattcaa cgggaaacgt cgaggccgcg attaaattcc aacatggatg 4620
ctgatttata tgggtataaa tgggctcgcg ataatgtcegg gcaatcaggt gcgacaatct 4680
atcgcttgta tgggaagccc gatgcgccag agttgtttet gaaacatggce aaaggtagceg 4740
ttgccaatga tgttacagat gagatggtca gactaaac 4778

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 42
LENGTH: 13019
TYPE: DNA

ORGANISM: artificial

FEATURE:

OTHER INFORMATION: vector
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<400> SEQUENCE: 42

gttaccegga ccgaagctta gcecegggeat gectgecagtyg cagcegtgacce cggtegtgec 60
cctetetaga gataatgage attgcatgtce taagttataa aaaattacca catatttttt 120
ttgtcacact tgtttgaagt gcagtttatc tatctttata catatattta aactttactc 180
tacgaataat ataatctata gtactacaat aatatcagtyg ttttagagaa tcatataaat 240
gaacagttag acatggtcta aaggacaatt gagtattttg acaacaggac tctacagttt 300
tatcttttta gtgtgcatgt gttctecttt ttttttgcaa atagcttcac ctatataata 360
cttcatccat tttattagta catccattta gggtttaggg ttaatggttt ttatagacta 420
atttttttag tacatctatt ttattctatt ttagcctcta aattaagaaa actaaaactc 480
tattttagtt tttttattta ataatttaga tataaaatag aataaaataa agtgactaaa 540
aattaaacaa atacccttta agaaattaaa aaaactaagg aaacattttt cttgtttcga 600
gtagataatyg ccagcctgtt aaacgccgtce gacgagtcta acggacacca accagcgaac 660
cagcagcgte gegtegggece aagcgaagca gacggcacgg catctcetgte getgectetg 720
gacccctete gagagttceeg ctccaccgtt ggacttgete cgetgtegge atccagaaat 780
tgegtggegyg agceggcagac gtgagecgge acggcaggeg gectectect cctetcacgg 840
cacggcagcet acgggggatt ccttteccac cgetectteg ctttecctte ctegeccgee 900
gtaataaata gacaccccct ccacacccte tttececaac ctegtgttgt teggagegea 960
cacacacaca accagatctc ccccaaatce acccgtegge acctecgett caaggtacge 1020

cgctegtect ceccceccceee cectetetac cttetctaga teggegttee ggtccatggt 1080
tagggcccgg tagttctact tetgttcatg tttgtgttag atccgtgttt gtgttagatce 1140
cgtgctgecta gegttcegtac acggatgcga cctgtacgtce agacacgttce tgattgctaa 1200
cttgccagtg tttctcectttyg gggaatcctg ggatggetet agceccecgttceceg cagacgggat 1260
cgatttcatg attttttttg tttcgttgca tagggtttgg tttgcccttt tectttattt 1320
caatatatgc cgtgcacttg tttgtcgggt catcttttca tgcttttttt tgtcttggtt 1380
gtgatgatgt ggtctggttg ggcggtegtt ctagatcgga gtagaattct gtttcaaact 1440
acctggtgga tttattaatt ttggatctgt atgtgtgtgce catacatatt catagttacg 1500
aattgaagat gatggatgga aatatcgatc taggataggt atacatgttg atgcgggttt 1560
tactgatgca tatacagaga tgctttttgt tcgettggtt gtgatgatgt ggtgtggttg 1620
ggcggtcgtt cattcecgttct agatcggagt agaatactgt ttcaaactac ctggtgtatt 1680
tattaatttt ggaactgtat gtgtgtgtca tacatcttca tagttacgag tttaagatgg 1740
atggaaatat cgatctagga taggtataca tgttgatgtg ggttttactg atgcatatac 1800
atgatggcat atgcagcatc tattcatatg ctctaacctt gagtacctat ctattataat 1860
aaacaagtat gttttataat tattttgatc ttgatatact tggatgatgg catatgcagc 1920
agctatatgt ggattttttt agccctgcct tcatacgcecta tttatttget tggtactgtt 1980
tcttttgteg atgctcacce tgttgtttgg tgttacttet gecaggtcgac tctagaggat 2040
ccacaagttt gtacaaaaaa gctgaacgag aaacgtaaaa tgatataaat atcaatatat 2100
taaattagat tttgcataaa aaacagacta cataatactg taaaacacaa catatccagt 2160

cactatggcg gccgcattag gcaccccagg ctttacactt tatgcttceg getcgtataa 2220
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tgtgtggatt ttgagttagg atttaaatac gcgttgatcc ggcttactaa aagccagata 2280
acagtatgcg tatttgcgeg ctgatttttg cggtataaga atatatactg atatgtatac 2340
ccgaagtatg tcaaaaagag gtatgctatg aagcagcgta ttacagtgac agttgacagc 2400
gacagctatc agttgctcaa ggcatatatg atgtcaatat ctccggtcectg gtaagcacaa 2460
ccatgcagaa tgaagcccgt cgtctgegtyg cegaacgetyg gaaagcggaa aatcaggaag 2520
ggatggctga ggtcgcccgg tttattgaaa tgaacggcte ttttgctgac gagaacaggyg 2580
gctggtgaaa tgcagtttaa ggtttacacc tataaaagag agagccgtta tcgtcetgttt 2640
gtggatgtac agagtgatat cattgacacg cccggtcgac ggatggtgat cccecctggece 2700
agtgcacgtc tgctgtcaga taaagtctce cgtgaacttt acccggtggt gcatatcggg 2760
gatgaaagct ggcgcatgat gaccaccgat atggccagtg tgccggtcectce cgttatceggg 2820
gaagaagtgg ctgatctcag ccaccgcgaa aatgacatca aaaacgccat taacctgatg 2880
ttctggggaa tataaatgtc aggctcecctt atacacagcc agtctgcagg tcgaccatag 2940
tgactggata tgttgtgttt tacagtatta tgtagtctgt tttttatgca aaatctaatt 3000
taatatattg atatttatat cattttacgt ttctcgttca gectttecttgt acaaagtggt 3060
gttaacctag acttgtccat cttctggatt ggccaactta attaatgtat gaaataaaag 3120
gatgcacaca tagtgacatg ctaatcacta taatgtgggc atcaaagttg tgtgttatgt 3180
gtaattacta gttatctgaa taaaagagaa agagatcatc catatttctt atcctaaatg 3240
aatgtcacgt gtctttataa ttctttgatg aaccagatgc atttcattaa ccaaatccat 3300
atacatataa atattaatca tatataatta atatcaattg ggttagcaaa acaaatctag 3360
tctaggtgtg ttttgcgaat tgcggccgcce accgeggtgg agctcgaatt ceggtecggg 3420
tcacctttgt ccaccaagat ggaactgcgg ccgctcatta attaagtcag gcegcgcectcet 3480
agttgaagac acgttcatgt cttcatcgta agaagacact cagtagtctt cggccagaat 3540
ggccatctgg attcagcagg cctagaaggce catttaaatc ctgaggatct ggtcecttecta 3600
aggaccceggg atatcggacc gattaaactt taattcggtce cgaagcttge atgectgcag 3660
tgcagcgtga cccggtcegtyg cccctcetcecta gagataatga gcattgcatg tctaagttat 3720
aaaaaattac cacatatttt ttttgtcaca cttgtttgaa gtgcagttta tctatcttta 3780
tacatatatt taaactttac tctacgaata atataatcta tagtactaca ataatatcag 3840
tgttttagag aatcatataa atgaacagtt agacatggtc taaaggacaa ttgagtattt 3900
tgacaacagg actctacagt tttatctttt tagtgtgcat gtgttctcct ttttttttgce 3960
aaatagcttc acctatataa tacttcatcc attttattag tacatccatt tagggtttag 4020
ggttaatggt ttttatagac taattttttt agtacatcta ttttattcta ttttagectce 4080
taaattaaga aaactaaaac tctattttag tttttttatt taataattta gatataaaat 4140
agaataaaat aaagtgacta aaaattaaac aaataccctt taagaaatta aaaaaactaa 4200
ggaaacattt ttcttgtttc gagtagataa tgccagcctg ttaaacgeccg tcgacgagtce 4260
taacggacac caaccagcga accagcagceg tegegteggyg ccaagcgaag cagacggcac 4320
ggcatctetg tegetgecte tggacccecte tcgagagtte cgctccaccg ttggacttge 4380
tcegetgteg gcatccagaa attgegtgge ggageggcag acgtgagecyg gcacggcagg 4440

cggcctecte ctectcectecac ggcaccggca gctacggggg attcectttece caccgctect 4500
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tcgetttece ttectegece gecgtaataa atagacaccce cctccacacce ctetttecece 4560
aacctcecgtgt tgttcggage gcacacacac acaaccagat ctcccccaaa tceccacccecgte 4620
ggcaccteeg cttcaaggta cgccgctegt cctcececccee ceccectetet accttceteta 4680
gatcggcegtt ccggtceccatg catggttagg gecccggtagt tcectacttetg ttcatgtttg 4740
tgttagatcc gtgtttgtgt tagatcecgtg ctgctagegt tegtacacgg atgcgacctg 4800
tacgtcagac acgttctgat tgctaacttg ccagtgtttc tctttgggga atcctgggat 4860
ggctctagece gttceccgcaga cgggatcgat ttcatgattt tttttgtttce gttgcatagg 4920
gtttggtttg cccttttect ttatttcaat atatgccgtg cacttgtttg tcgggtcatce 4980
ttttcatget tttttttgte ttggttgtga tgatgtggtc tggttgggceg gtecgttcectag 5040
atcggagtag aattctgttt caaactacct ggtggattta ttaattttgg atctgtatgt 5100
gtgtgccata catattcata gttacgaatt gaagatgatg gatggaaata tcgatctagg 5160
ataggtatac atgttgatgc gggttttact gatgcatata cagagatgct ttttgttcgce 5220
ttggttgtga tgatgtggtg tggttgggcg gtcgttcatt cgttctagat cggagtagaa 5280
tactgtttca aactacctgg tgtatttatt aattttggaa ctgtatgtgt gtgtcataca 5340
tcttcatagt tacgagttta agatggatgg aaatatcgat ctaggatagg tatacatgtt 5400
gatgtgggtt ttactgatgc atatacatga tggcatatgc agcatctatt catatgctcect 5460
aaccttgagt acctatctat tataataaac aagtatgttt tataattatt ttgatcttga 5520
tatacttgga tgatggcata tgcagcagct atatgtggat ttttttagcc ctgccttcat 5580
acgctattta tttgcttggt actgtttctt ttgtcgatge tcaccctgtt gtttggtgtt 5640
acttctgcag gtcgacttta acttagccta ggatccacac gacaccatgt cccccgageg 5700
cegeccegte gagatccgece cggccaccge cgecgacatyg gecgecegtgt gegacatcegt 5760
gaaccactac atcgagacct ccaccgtgaa cttcecgeace gagccgcaga ccccgcagga 5820
gtggatcgac gacctggage gcectccagga ccgctacceg tggetegtgg cecgaggtgga 5880
gggegtggtyg gecggcateg cctacgecgg cccgtggaag geccgcaacg cctacgactg 5940
gaccgtggayg tccaccgtgt acgtgtccca ccgccaccag cgecteggec teggetccac 6000
cctctacacce cacctcecctceca agagcatgga ggcccagggce ttcaagtcceg tggtggcegt 6060
gatcggecte ccgaacgace cgtceegtgeg cctcecacgag gecctegget acaccgeccy 6120
cggcacccte cgcgecgecg getacaagea cggeggetgg cacgacgteg gettetggea 6180
gegegactte gagetgcecgg cccegecgeg cecggtgege ceggtgacge agatctgagt 6240
cgaaacctag acttgtccat cttctggatt ggccaactta attaatgtat gaaataaaag 6300
gatgcacaca tagtgacatg ctaatcacta taatgtgggc atcaaagttg tgtgttatgt 6360
gtaattacta gttatctgaa taaaagagaa agagatcatc catatttctt atcctaaatg 6420
aatgtcacgt gtctttataa ttctttgatg aaccagatgc atttcattaa ccaaatccat 6480
atacatataa atattaatca tatataatta atatcaattg ggttagcaaa acaaatctag 6540
tctaggtgtg ttttgcgaat tgcggccgce accgcggtgg agctcgaatt cattccgatt 6600
aatcgtggece tettgctett caggatgaag agctatgttt aaacgtgcaa gcgctactag 6660
acaattcagt acattaaaaa cgtccgcaat gtgttattaa gttgtctaag cgtcaatttg 6720
tttacaccac aatatatcct gccaccagece agecaacage tccccgaccyg gcagetegge 6780
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acaaaatcac cactcgatac aggcagccca tcagtccggg acggegtcag cgggagagece 6840
gttgtaaggc ggcagacttt gctcatgtta ccgatgctat tcggaagaac ggcaactaag 6900
ctgcecgggtt tgaaacacgg atgatctcge ggagggtage atgttgattg taacgatgac 6960
agagcgttgce tgcctgtgat caaatatcat ctcececctcegca gagatccgaa ttatcagect 7020
tcttattcat ttctegctta accgtgacag gctgtcgatce ttgagaacta tgccgacata 7080
ataggaaatc gctggataaa gccgctgagg aagctgagtg gecgctattte tttagaagtg 7140
aacgttgacg atcgtcgacc gtaccccgat gaattaattc ggacgtacgt tcectgaacaca 7200
gctggatact tacttgggcg attgtcatac atgacatcaa caatgtaccc gtttgtgtaa 7260
ccgtectettg gaggttcecgta tgacactagt ggttccecte agcecttgcgac tagatgttga 7320
ggcctaacat tttattagag agcaggctag ttgcttagat acatgatctt caggccgtta 7380
tctgtcaggg caagcgaaaa ttggccattt atgacgacca atgccccgca gaagctccca 7440
tctttgecge catagacgcec gegceccceccect tttggggtgt agaacatcct tttgccagat 7500
gtggaaaaga agttcgttgt cccattgttg gcaatgacgt agtagccggce gaaagtgcga 7560
gacccatttg cgctatatat aagcctacga tttcecgttge gactattgtc gtaattggat 7620
gaactattat cgtagttgct ctcagagttg tcgtaatttg atggactatt gtcgtaattg 7680
cttatggagt tgtcgtagtt gcttggagaa atgtcgtagt tggatgggga gtagtcatag 7740
ggaagacgag cttcatccac taaaacaatt ggcaggtcag caagtgcctg ccccgatgece 7800
atcgcaagta cgaggcttag aaccaccttc aacagatcgce gcatagtctt ccccagetcet 7860
ctaacgcttg agttaagccg cgccgcgaag cggcgtcegge ttgaacgaat tgttagacat 7920
tatttgccga ctaccttggt gatctcegect ttcacgtagt gaacaaattc ttccaactga 7980
tctgcgegeg aggccaageg atcttcettgt ccaagataag cctgcctage ttcaagtatg 8040
acgggctgat actgggccegg caggcgctce attgcccagt cggcagcgac atcctteggce 8100
gcgattttge cggttactge gctgtaccaa atgcgggaca acgtaagcac tacatttege 8160
tcatcgcecag cccagtcggg cggcgagttce catagcgtta aggtttcatt tagcgcectca 8220
aatagatcct gttcaggaac cggatcaaag agttcctecg cecgctggacce taccaaggca 8280
acgctatgtt ctcttgcttt tgtcagcaag atagccagat caatgtcgat cgtggctggce 8340
tcgaagatac ctgcaagaat gtcattgcgce tgccattcectce caaattgcag ttcgegetta 8400
gctggataac gccacggaat gatgtcgtceg tgcacaacaa tggtgacttce tacagcgcegg 8460
agaatctcge tctctccagg ggaagccgaa gtttccaaaa ggtcgttgat caaagctcegce 8520
cgegttgttt catcaagcct tacagtcacc gtaaccagca aatcaatatc actgtgtggce 8580
ttcaggccge catccactge ggagccgtac aaatgtacgg ccagcaacgt cggttcgaga 8640
tggcgctega tgacgccaac tacctctgat agttgagtceg atacttcgge gatcaccgcet 8700
tcectecatga tgtttaacte ctgaattaag ccgecgcegeg aagcggtgtce ggcttgaatg 8760
aattgttagg cgtcatcctg tgctcceccgag aaccagtacc agtacatcge tgtttegtte 8820
gagacttgag gtctagtttt atacgtgaac aggtcaatgc cgccgagagt aaagccacat 8880
tttgcgtaca aattgcaggc aggtacattg ttcgtttgtg tcectctaatcg tatgccaagg 8940
agctgtetge ttagtgccca ctttttegca aattcgatga gactgtgcge gactcectttg 9000

ccteggtgeg tgtgcgacac aacaatgtgt tcgatagagg ctagatcgtt ccatgttgag 9060
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ttgagttcaa tcttcccgac aagctcecttgg tcgatgaatg cgccatagca agcagagtct 9120
tcatcagagt catcatccga gatgtaatce tteceggtagg ggctcacact tcectggtagat 9180
agttcaaagc cttggtcgga taggtgcaca tcgaacactt cacgaacaat gaaatggttce 9240
tcagcatcca atgtttcege cacctgctca gggatcaccg aaatcttcat atgacgecta 9300
acgcctggea cagceggatcg caaacctgge geggettttyg gcacaaaagyg cgtgacaggt 9360
ttgcgaatcce gttgctgecca cttgttaacce cttttgccag atttggtaac tataatttat 9420
gttagaggcg aagtcttggg taaaaactgg cctaaaattg ctggggattt caggaaagta 9480
aacatcacct tccggctcga tgtctattgt agatatatgt agtgtatcta cttgatcggg 9540
ggatctgetg cctegegegt tteggtgatg acggtgaaaa cctcectgacac atgcagetcece 9600
cggagacggt cacagettgt ctgtaagegg atgecgggag cagacaagece cgtcagggceg 9660
cgtcageggg tgttggcggg tgtcggggcg cagccatgac ccagtcacgt agcgatageg 9720
gagtgtatac tggcttaact atgcggcatc agagcagatt gtactgagag tgcaccatat 9780
gcggtgtgaa ataccgcaca gatgcgtaag gagaaaatac cgcatcaggc gctcettecge 9840
ttectegete actgactege tgcgeteggt cgtteggetg cggcgagcgg tatcagetca 9900
ctcaaaggcg gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg 9960
agcaaaaggc cagcaaaagg ccaggaaccg taaaaaggcce gcgttgcectgg cgtttttcecca 10020
taggctceccge ccccectgacyg agcatcacaa aaatcgacgce tcaagtcaga ggtggcgaaa 10080
cccgacagga ctataaagat accaggcgtt tccceccctgga agctceccecteg tgcgetctee 10140
tgttcecgace ctgccgctta ccggatacct gtcecgecttt ctececttegg gaagegtgge 10200
gctttcecteat agctcacgct gtaggtatct cagtteggtg taggtcecgttce gctecaaget 10260
gggctgtgtyg cacgaaccce ccgttcagec cgaccgctge gecttatccg gtaactatcg 10320
tcttgagtce aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag 10380
gattagcaga gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta 10440
cggctacact agaaggacag tatttggtat ctgcgctcectg ctgaagccag ttaccttcgg 10500
aaaaagagtt ggtagctctt gatccggcaa acaaaccacce gctggtagceg gtggtttttt 10560
tgtttgcaag cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt 10620
ttctacgggg tctgacgctce agtggaacga aaactcacgt taagggattt tggtcatgag 10680
attatcaaaa aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat 10740
ctaaagtata tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc 10800
tatctcagecg atctgtctat ttcecgttcatce catagttgece tgactccceccg tecgtgtagat 10860
aactacgata cgggagggct taccatctgg ccccagtgct gcaatgatac cgcgagaccce 10920
acgctcaccg gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagcegcag 10980
aagtggtcct gcaactttat ccgccteccat ccagtctatt aattgttgcec gggaagctag 11040
agtaagtagt tcgccagtta atagtttgcg caacgttgtt gccattgctg cagggggggg 11100
999999999y gacttccatt gttcattcca cggacaaaaa cagagaaagg aaacgacaga 11160
ggccaaaaag cctecgettte agcacctgtce gtttecttte ttttcagagg gtattttaaa 11220
taaaaacatt aagttatgac gaagaagaac ggaaacgcct taaaccggaa aattttcata 11280
aatagcgaaa acccgcgagg tcecgccgeccce gtaacctgte ggatcaccgg aaaggacccecg 11340
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taaagtgata atgattatca tctacatatc acaacgtgcg tggaggccat caaaccacgt 11400
caaataatca attatgacgc aggtatcgta ttaattgatc tgcatcaact taacgtaaaa 11460
acaacttcag acaatacaaa tcagcgacac tgaatacggg gcaacctcat gtcccccccece 11520
ccecceecce tgcaggcate gtggtgtcac gctegtegtt tggtatgget tcattcaget 11580
ccggttecca acgatcaagg cgagttacat gatcccccat gttgtgcaaa aaagcggtta 11640
gctecttegyg tectecgate gttgtcagaa gtaagttgge cgcagtgtta tcactcatgg 11700
ttatggcagc actgcataat tctcttactg tcatgccatce cgtaagatge ttttetgtga 11760
ctggtgagta ctcaaccaag tcattctgag aatagtgtat gcggcgaccg agttgetctt 11820
gcceggegte aacacgggat aataccgcge cacatagcag aactttaaaa gtgctcatca 11880
ttggaaaacg ttcttcgggg cgaaaactct caaggatctt accgectgttg agatccagtt 11940
cgatgtaacc cactcgtgca cccaactgat cttcagcatce ttttactttce accagegttt 12000
ctgggtgagc aaaaacagga aggcaaaatg ccgcaaaaaa gggaataagg gcgacacgga 12060
aatgttgaat actcatactc ttcctttttce aatattattg aagcatttat cagggttatt 12120
gtctcatgag cggatacata tttgaatgta tttagaaaaa taaacaaata ggggttccge 12180
gcacatttecce ccgaaaagtg ccacctgacg tctaagaaac cattattatc atgacattaa 12240
cctataaaaa taggcgtatc acgaggccct ttcgtcttca agaattggtce gacgatcttg 12300
ctgcgttegg atattttegt ggagttccceg ccacagacce ggattgaagg cgagatccag 12360
caactcgcgce cagatcatcce tgtgacggaa ctttggcgeg tgatgactgg ccaggacgte 12420
ggccgaaaga gcgacaagca gatcacgctt ttcgacageg tcggatttgce gatcgaggat 12480
ttttecggege tgcgctacgt ccgcgaccgce gttgagggat caagccacag cagcccacte 12540
gaccttctag ccgacccaga cgagccaagg gatctttttg gaatgctgcect ccgtegtcag 12600
gctttecgac gtttgggtgg ttgaacagaa gtcattatceg tacggaatgc caagcactcc 12660
cgaggggaac cctgtggttg gcatgcacat acaaatggac gaacggataa accttttcac 12720
gcccttttaa atatccgtta ttctaataaa cgctectttte tcettaggttt acccgccaat 12780
atatcctgtc aaacactgat agtttaaact gaaggcggga aacgacaatc tgatcatgag 12840
cggagaatta agggagtcac gttatgaccc ccgccgatga cgcgggacaa gecgttttac 12900
gtttggaact gacagaaccg caacgttgaa ggagccactc agcaagctgg tacgattgta 12960
atacgactca ctatagggcg aattgagcgc tgtttaaacg ctcttcaact ggaagagcg 13019
<210> SEQ ID NO 43

<211> LENGTH: 49765

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: vector

<400> SEQUENCE: 43

9999999999 9gggggggtt ccattgttca ttccacggac aaaaacagag aaaggaaacg 60
acagaggcca aaaagctcge tttcagecace tgtegtttec tttettttceca gagggtattt 120
taaataaaaa cattaagtta tgacgaagaa gaacggaaac gccttaaacc ggaaaatttt 180
cataaatagc gaaaacccge gaggtegecg ccecgtaace tgteggatca ccggaaagga 240

ccegtaaagt gataatgatt atcatctaca tatcacaacg tgegtggagg ccatcaaacce 300
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acgtcaaata atcaattatg acgcaggtat cgtattaatt gatctgcatc aacttaacgt 360
aaaaacaact tcagacaata caaatcagcg acactgaata cggggcaacc tcatgtcccc 420
cececececccec ccectgecagg catcegtggtg tcacgectegt cgtttggtat ggcttcatte 480
agctcecggtt cccaacgatc aaggcgagtt acatgatccce ccatgttgtg caaaaaagcg 540
gttagctecct tcggtcectce gatcgttgtce agaagtaagt tggccgcagt gttatcactc 600
atggttatgg cagcactgca taattctctt actgtcatge catccgtaag atgcttttet 660
gtgactggtg agtactcaac caagtcattc tgagaatagt gtatgcggeg accgagttge 720
tcttgecegg cgtcaacacyg ggataatacc gcgccacata gcagaacttt aaaagtgcetce 780
atcattggaa aacgttcttc ggggcgaaaa ctctcaagga tcttaccgcet gttgagatcce 840
agttcgatgt aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccagce 900
gtttctgggt gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca 960

cggaaatgtt gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt 1020
tattgtctca tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt 1080
ccgcgcacat ttccccgaaa agtgccacct gacgtctaag aaaccattat tatcatgaca 1140
ttaacctata aaaataggcg tatcacgagg ccctttegte ttcaagaatt cggagcetttt 1200
gccattcteca ccggattcag tcgtcactca tggtgattte tcacttgata accttatttt 1260
tgacgagggg aaattaatag gttgtattga tgttggacga gtcggaatcg cagaccgata 1320
ccaggatctt gccatcctat ggaactgcct cggtgagttt tcectcecttcat tacagaaacg 1380
gctttttcaa aaatatggta ttgataatcc tgatatgaat aaattgcagt ttcatttgat 1440
gctcgatgag tttttctaat cagaattggt taattggttg taacactggc agagcattac 1500
gctgacttga cgggacggcg gctttgttga ataaatcgaa cttttgctga gttgaaggat 1560
cagatcacgc atcttcccga caacgcagac cgttccgtgg caaagcaaaa gttcaaaatce 1620
accaactggt ccacctacaa caaagctctc atcaaccgtg gctccecctcac tttetggetg 1680
gatgatgggg cgattcaggc ctggtatgag tcagcaacac cttcttcacg aggcagacct 1740
cagcgecaga aggcecgecag agaggccgag cgeggcecgtyg aggcttggac gctagggcag 1800
ggcatgaaaa agcccgtage gggctgctac gggegtetga cgeggtggaa agggggaggy 1860
gatgttgtect acatggctct gctgtagtga gtgggttgeg cteccggcagce ggtcectgatce 1920
aatcgtcacc ctttectecggt ccttcaacgt tcecctgacaac gagcctcectt ttegcecaatce 1980
catcgacaat caccgcgagt ccctgctcga acgctgegte cggaccgget tegtcgaagg 2040
cgtctatege ggcccgcaac agcggcgaga geggagectyg ttcaacggtyg ccgecgeget 2100
cgecggeate getgtegecog gectgetect caagcacgge cccaacagtyg aagtagetga 2160
ttgtcatcag cgcattgacg gecgtccecgg ccgaaaaacce cgectcegcag aggaagcgaa 2220
gctgegegte ggeccgtttee atctgeggtg cgccecggteg cgtgcecggca tggatgegeg 2280
cgecategeg gtaggegage agcgectgece tgaagcetgeg ggcattcceeyg atcagaaatg 2340
agcgccagtce gtcgtcecgget cteggcaccg aatgcgtatg attctceccgece agcatggett 2400
cggccagtge gtcgagcagce gceccgcettgt tcectgaagtg ccagtaaage gecggctget 2460
gaacccccaa ccgtteegee agtttgegtg tegtcagacce gtctacgecg acctegttcea 2520

acaggtccag ggcggcacgg atcactgtat tcggctgcaa ctttgtcatg cttgacactt 2580
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tatcactgat aaacataata tgtccaccaa cttatcagtg ataaagaatc cgcgcgttca 2640
atcggaccag cggaggcetgg tccggaggec agacgtgaaa cccaacatac ccctgatcegt 2700
aattctgagce actgtcgege tcgacgetgt cggcatcegge ctgattatge cggtgctgece 2760
gggccteetyg cgcgatcectgg ttcactcgaa cgacgtcacce gcccactatg gcattctget 2820
ggcgctgtat gegttggtge aatttgectg cgcacctgtg ctgggcegege tgteggatceg 2880
tttegggegg cggccaatcet tgctegtcecte gctggecegge geccactgteg actacgccat 2940
catggcgaca gcgcectttee tttgggttcet ctatatcecggg cggatcgtgg cceggcatcac 3000
cggggcgact ggggcggtag ccggcegctta tattgccgat atcactgatg gegatgageg 3060
cgcgeggeac ttcecggcttceca tgagegectg tttegggtte gggatggteg cgggacctgt 3120
gcteggtggg ctgatgggcg gtttecteccece ccacgecteeg ttettegecg cggcagectt 3180
gaacggccte aatttcecctga cgggctgttt ccecttttgceg gagtcgcaca aaggcgaacyg 3240
ccggecgtta cgccgggagg ctcectcaacce gctegetteg tteceggtggg cecggggceat 3300
gaccgtcgte gecgecctga tggeggtett cttcatcatg caacttgtcg gacaggtgece 3360
ggcecgegett tgggtcattt tcggcgagga tcgctttcac tgggacgcga ccacgatcgg 3420
catttcgett geccgcatttg gcecattctgca ttcactcecgec caggcaatga tcaccggecce 3480
tgtageccgee cggeteggeg aaaggceggge actcatgete ggaatgattyg ccgacggcac 3540
aggctacatc ctgcttgect tegcgacacg gggatggatg gecgttcccga tcatggtect 3600
gcttgetteg ggtggcatcg gaatgcegge gcectgcaagca atgttgtcecca ggcaggtgga 3660
tgaggaacgt caggggcagc tgcaaggcetce actggeggeg ctcaccagece tgacctcgat 3720
cgtcggaccce ctectcectteca cggcgatcta tgcggcttet ataacaacgt ggaacgggtg 3780
ggcatggatt gcaggcgctg ccctctactt getctgectyg ceggegetge gtegeggget 3840
ttggagcggce gcagggcaac gagccgatcg ctgatcgtgg aaacgatagg cctatgccat 3900
gcgggtcaag gcgacttccecg gcaagctata cgcgcecctag gagtgceggtt ggaacgttgg 3960
cccagecaga tactcccgat cacgagecagg acgecgatga tttgaagege actcagegte 4020
tgatccaaga acaaccatcc tagcaacacg geggtcceeg ggctgagaaa gcccagtaag 4080
gaaacaactyg taggttcgag tcgcgagatc ccccggaacce aaaggaagta ggttaaaccce 4140
gctecgatca ggccgagceca cgccaggcecg agaacattgg ttectgtagg catcgggatt 4200
ggcggatcaa acactaaagc tactggaacg agcagaagtce cteccggecge cagttgccag 4260
geggtaaagyg tgagcagagg cacgggaggt tgccacttge gggtcagcac ggttccgaac 4320
gccatggaaa ccgeccccge caggeccgcet gegacgecga caggatctag cgetgegttt 4380
ggtgtcaaca ccaacagcgce cacgcccgca gttcecgcaaa tagcccccag gaccgccatce 4440
aatcgtateg ggctacctag cagagcggca gagatgaaca cgaccatcag cggctgcaca 4500
gegectaceyg tegecgcegac ccocgeccgge aggcggtaga ccgaaataaa caacaagcetce 4560
cagaatagcg aaatattaag tgcgccgagg atgaagatgc gcatccacca gattcccgtt 4620
ggaatctgte ggacgatcat cacgagcaat aaacccgccg gcaacgcccg cagcagcata 4680
ceggegaccee cteggecteg ctgtteggge tecacgaaaa cgcecggacag atgegecttg 4740
tgagcgtect tggggccgte ctectgtttg aagaccgaca gcccaatgat ctecgecgtceg 4800

atgtaggcgce cgaatgccac ggcatctcge aaccgttcag cgaacgccte catgggettt 4860
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ttctectegt getcecgtaaac ggacccgaac atctctggag ctttettcag ggccgacaat 4920
cggatctege ggaaatcetg cacgtceggce gctccaagece gtcgaatctg agecttaatce 4980
acaattgtca attttaatcc tectgtttatce ggcagttegt agagcgcgece gtgecgteccg 5040
agcgatactg agcgaagcaa gtgcgtcgag cagtgcccege ttgttecctga aatgccagta 5100
aagcgetgge tgctgaacce ccagccggaa ctgaccccac aaggccctag cgtttgcaat 5160
gcaccaggtce atcattgacc caggcgtgtt ccaccaggcec gctgectcecgce aactcettege 5220
aggcttegee gacctgcteg cgccacttcet tcacgcgggt ggaatccgat ccgcacatga 5280
ggcggaaggt ttccagettg agecgggtacg gectcecceggtyg cgagctgaaa tagtcgaaca 5340
tcegteggge cgtcecggcgac agettgeggt acttcectecca tatgaattte gtgtagtggt 5400
cgccagcaaa cagcacgacg atttcctcegt cgatcaggac ctggcaacgg gacgttttcet 5460
tgccacggte caggacgcgg aagcggtgca gcagcgacac cgattccagyg tgcccaacge 5520
ggtcggacgt gaagcccatce gcegtcecgect gtaggcgcga caggcattcece tcggectteg 5580
tgtaataccg gccattgatc gaccagccca ggtecctggca aagctcgtag aacgtgaagg 5640
tgatcggctce geccgataggg gtgcgcttceg cgtactccaa cacctgctge cacaccagtt 5700
cgtcategte ggccecgcage tcgacgecgg tgtaggtgat cttcacgtece ttgttgacgt 5760
ggaaaatgac cttgttttgc agcgcctege gecgggatttt cttgttgege gtggtgaaca 5820
gggcagagcg ggccgtgtceg tttggcatcg ctcecgcatcecgt gteccggccac ggcgcaatat 5880
cgaacaagga aagctgcatt tccttgatct gctgecttegt gtgtttcage aacgcggect 5940
gcttggecte getgacctgt tttgccaggt cctcegecgge ggtttttege ttettggteg 6000
tcatagttcce tecgegtgteg atggtcatcg acttcecgecaa acctgeccgece tectgttega 6060
gacgacgcga acgctccacg gcggecgatg gegegggcag ggcaggggga gecagttgea 6120
cgectgtegeg ctcecgatcttyg gecgtagett gctggaccat cgagccgacg gactggaagg 6180
tttegegggg cgcacgcatg acggtgcgge ttgcgatggt ttcecggcatce teggcggaaa 6240
acccecgegte gatcagttet tgectgtatg ccttecggte aaacgtccga ttcattcacce 6300
ctecttgegg gattgcceeg actcacgccg gggcaatgtg ceccttattee tgatttgace 6360
cgectggtge cttggtgtec agataatcca ccttatcgge aatgaagtceg gtcccecgtaga 6420
ccgtcectggee gtecttcecteg tacttggtat tcecgaatcett gecctgcacg aataccageg 6480
accccttgece caaatacttg cegtgggcect cggectgaga gccaaaacac ttgatgcgga 6540
agaagtcggt gecgctcectge ttgtcecgecgg catcgttgeg ccactcecttceca ttaaccgceta 6600
tatcgaaaat tgcttgcgge ttgttagaat tgccatgacg tacctcggtg tcacgggtaa 6660
gattaccgat aaactggaac tgattatggc tcatatcgaa agtctccttg agaaaggaga 6720
ctctagttta gctaaacatt ggttccgcectg tcaagaactt tagcggctaa aattttgegg 6780
gccgegacca aaggtgcgag gggcggcette cgctgtgtac aaccagatat ttttcaccaa 6840
catccttegt ctgctcgatg agcggggcat gacgaaacat gagctgtcgg agagggcagg 6900
ggtttcaatt tcgtttttat cagacttaac caacggtaag gccaacccct cgttgaaggt 6960
gatggaggcc attgccgacg ccctggaaac tcccctacct cttetectgg agtceccaccga 7020
ccttgaccge gaggcacteg cggagattge gggtcatcect ttcaagagca gegtgccgcece 7080

cggatacgaa cgcatcagtg tggttttgce gtcacataag gcgtttatcg taaagaaatg 7140
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gggcgacgac acccgaaaaa agctgegtgg aaggctetga cgccaagggt tagggcettge 7200
acttccttet ttageccgcta aaacggccce ttetetgegg gecgtegget cgcgcatcat 7260
atcgacatcce tcaacggaag ccgtgccgceg aatggcatcg ggcgggtgeg ctttgacagt 7320
tgttttctat cagaacccct acgtcecgtgcg gttcgattag ctgtttgtet tgcaggctaa 7380
acactttcgg tatatcgttt gectgtgcga taatgttget aatgatttgt tgcgtagggg 7440
ttactgaaaa gtgagcggga aagaagagtt tcagaccatc aaggagcggyg ccaagcgcaa 7500
gectggaacge gacatgggtyg cggacctgtt ggccgegete aacgacccga aaaccgttga 7560
agtcatgcte aacgcggacg gcaaggtgtg geacgaacge cttggcgage cgatgeggta 7620
catctgcgac atgcggccca gcecagtecgca ggcgattata gaaacggtgg ccggattcca 7680
cggcaaagag gtcacgcggce attcgcccat cctggaaggce gagttcccct tggatggcag 7740
ccgctttgee ggccaattge cgccggtcegt ggcecgcgeca acctttgcga tecgcaageg 7800
cgeggtegee atcttcacge tggaacagta cgtcgaggeg ggcatcatga cccgegagca 7860
atacgaggtc attaaaagcg ccgtcgeggce gcatcgaaac atcctcecgtceca ttggceggtac 7920
tggcteggge aagaccacgce tcgtcaacgce gatcatcaat gaaatggtcg ccttcaaccce 7980
gtectgagege gtegtcatca tcgaggacac cggcgaaatce cagtgegecg cagagaacgce 8040
cgtccaatac cacaccagca tcgacgtcte gatgacgcetg ctgctcaaga caacgctgceg 8100
tatgcgcecce gaccgcatcece tggtcecggtga ggtacgtgge cccgaagccce ttgatctgtt 8160
gatggcctygyg aacaccggge atgaaggagg tgccgecacce ctgcacgcaa acaaccccaa 8220
agcgggectg agccggcteg ccatgcttat cagcatgcac ccggattcac cgaaacccat 8280
tgagccgetg attggcgagg cggttcatgt ggtegtecat atcgccagga cccctagegg 8340
ccgtcgagtg caagaaattc tcgaagttct tggttacgag aacggccagt acatcaccaa 8400
aaccctgtaa ggagtatttce caatgacaac ggctgttecg ttceccecgtctga ccatgaatcg 8460
cggcattttg ttctaccttg ccgtgttctt cgttcecteget ctcecgegttat cegegcatcce 8520
ggcgatggee tcggaaggca ccggeggcag cttgccatat gagagetgge tgacgaacct 8580
gcgcaactee gtaaccggcee cggtggectt cgcecgetgtec atcatcggca tcecgtegtege 8640
cggcggegtg ctgatctteg geggcgaact caacgcctte ttccgaacce tgatcttect 8700
ggttctggtyg atggcgectge tggtcggege gcagaacgtyg atgagcacct tctteggteg 8760
tggtgccgaa atcgeggece tcggcaacgg ggcgctgcac caggtgcaag tcegeggegge 8820
ggatgcecgtyg cgtgcggtag cggctggacg gctcgectaa tcatggctcet gcgcacgatce 8880
cccatcegte gecgcaggcaa ccgagaaaac ctgttcatgg gtggtgatcg tgaactggtg 8940
atgttctegg gectgatgge gtttgcegetg attttcageg cccaagaget gegggccacce 9000
gtggtcggte tgatcctgtg gtteggggeg ctcectatgegt tecgaatcat ggcgaaggcec 9060
gatccgaaga tgcggttcecgt gtacctgegt caccgeccggt acaagccgta ttacccggece 9120
cgctegaccee cgttecgega gaacaccaat agccaaggga agcaataccyg atgatccaag 9180
caattgcgat tgcaatcgcg ggcctceggceg cgettcectgtt gttcatccte tttgeccgcea 9240
tcegegeggt cgatgecgaa ctgaaactga aaaagcatceg ttcecaaggac gccggectgg 9300
ccgatctget caactacgec getgtegtceg atgacggegt aatcgtgggce aagaacggca 9360

getttatgge tgectggetg tacaagggeyg atgacaacge aagcagcacc gaccagceagc 9420
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gcgaagtagt gtccgeccge atcaaccagg cectegeggg cctgggaagt gggtggatga 9480
tcecatgtgga cgccecgtgegg cgtcectgcecte cgaactacgce ggagcecggggce ctgtcecggegt 9540
tcectgaceg tectgacggca gegattgaag aagagcgcetce ggtcttgcect tgctegtegg 9600
tgatgtactt caccagctcc gcgaagtcge tcttecttgat ggagcgcatg gggacgtgcet 9660
tggcaatcac gcgcaccecece cggccgtttt agecggctaaa aaagtcatgg ctetgcccte 9720
gggcggacca cgcccatcat gaccttgcca agctecgtect gettetette gatcecttegece 9780
agcagggcga ggatcgtgge atcaccgaac cgegecgtge gegggtegte ggtgagecag 9840
agtttcagca ggccgeccag geggceccagg tegecattga tgegggcecag ctcegeggacyg 9900
tgctcatagt ccacgacgcc cgtgattttg tagccctgge cgacggccag caggtaggcece 9960
gacaggctca tgccggecge cgecgecttt tectcaateg ctecttegtte gtetggaagg 10020
cagtacacct tgataggtgg gctgcectte ctggttgget tggtttcatc agccatccge 10080
ttgcectecat ctgttacgec ggcggtagcece ggccagecte gcagagcagg attccegttg 10140
agcaccgcca ggtgcgaata agggacagtg aagaaggaac acccgctcege gggtgggect 10200
acttcaccta tcctgccegg ctgacgccgt tggatacacce aaggaaagtc tacacgaacc 10260
ctttggcaaa atcctgtata tcgtgcgaaa aaggatggat ataccgaaaa aatcgctata 10320
atgaccccga agcagggtta tgcagcggaa aagcgctgcet tcecctgetgt tttgtggaat 10380
atctaccgac tggaaacagg caaatgcagg aaattactga actgagggga caggcgagag 10440
acgatgccaa agagctacac cgacgagctg gccgagtggg ttgaatcccg cgcggccaag 10500
aagcgceceggce gtgatgagge tgcggttgceg ttectggegg tgagggcgga tgtcgaggeg 10560
gcgttagegt ccggctatge gctegtcacce atttgggage acatgcggga aacggggaag 10620
gtcaagttct cctacgagac gttceccgcteg cacgccaggce ggcacatcaa ggccaagccce 10680
gccgatgtge ccgcaccgca ggccaaggct gcggaacceg cgccggcacce caagacgcecg 10740
gagccacggce ggccgaagca ggggggcaag gctgaaaagce cggcccccegce tgcggcecccg 10800
accggcttca ccttcaacce aacaccggac aaaaaggatc tactgtaatg gcgaaaattce 10860
acatggtttt gcagggcaag ggcggggtcg gcaagtcgge catcgeccgeg atcattgege 10920
agtacaagat ggacaagggg cagacaccct tgtgcatcga caccgacccg gtgaacgcga 10980
cgttcgaggg ctacaaggcc ctgaacgtcce gccggctgaa catcatggcc ggcgacgaaa 11040
ttaactcgeg caacttcgac accctggtceg agctgattge geccgaccaag gatgacgtgg 11100
tgatcgacaa cggtgccagce tegttegtge ctctgtegeca ttacctcatc agcaaccagg 11160
tgccggetcet gectgcaagaa atggggcatg agctggtcat ccataccgte gtcaccggeg 11220
gccaggctet cctggacacg gtgagcggcet tcgcccaget cgccagccag ttececggecg 11280
aagcgcetttt cgtggtctgg ctgaacccegt attgggggce tatcgagcat gagggcaaga 11340
gctttgageca gatgaaggcg tacacggcca acaaggccceg cgtgtcecgtcecce atcatccaga 11400
ttececggecct caaggaagaa acctacggcece gcgatttcag cgacatgctg caagagcgge 11460
tgacgttcga ccaggcgctg gecgatgaat cgctcacgat catgacgcgg caacgectca 11520
agatcgtgcg gecgceggcectg tttgaacage tcgacgcegge ggcecgtgcta tgagcgacca 11580
gattgaagag ctgatccggg agattgcgge caagcacggce atcgceccgtcg gccgcgacga 11640

cceggtgetg atcctgcata ccatcaacge ccggctcatg gccgacagtg cggccaagca 11700
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agaggaaatc cttgccgegt tcaaggaaga gctggaaggg atcgcccatc gttggggcga 11760
ggacgccaag gccaaagcgg agcggatget gaacgcggec ctggcggcca gcaaggacge 11820
aatggcgaag gtaatgaagg acagcgccgce gcaggcggcce gaagcgatcce gcagggaaat 11880
cgacgacggce cttggccgec agctcecgeggce caaggtcegceg gacgcgceggce gegtggcgat 11940
gatgaacatg atcgccggcg gcatggtgtt gttcgeggec gcecctggtgg tgtgggecte 12000
gttatgaatc gcagaggcgc agatgaaaaa gcccggcgtt gecgggettt gtttttgegt 12060
tagctgggcet tgtttgacag gcccaagctce tgactgcgee cgcegctcegeg ctectgggee 12120
tgtttettet cectgctectyg cttgcecgecate agggcctggt geccecgteggge tgcttcacge 12180
atcgaatcce agtcgccgge cagctceggga tgctceccgege gcatcttgeg cgtcgecagt 12240
tcetegatet tgggegegtyg aatgceccatg ccttecttga tttegegcac catgtecage 12300
cgegtgtgca gggtcectgcaa gegggcettge tgttgggect gectgetgcetg ccaggeggee 12360
tttgtacgcg gcagggacag caagccgggg gcattggact gtagectgctg caaacgcgece 12420
tgctgacggt ctacgagctg ttctaggcgg tcectcgatge gctcecacctg gtcatgettt 12480
gcctgcacgt agagcgcaag ggtcetgetgg taggtcectget cgatgggcegce ggattctaag 12540
agggcctget gttceecgtete ggectectgg gccgectgta gcaaatcecte gecgetgttg 12600
ccgctggact getttactge cggggactge tgttgcecctg ctegegecegt cgtcgcagtt 12660
cggcttgeccee ccactcgatt gactgcttca tttcgagecg cagcgatgeg atcteggatt 12720
gcgtcaacgg acggggcagce gcggaggtgt ccggcecttcte cttgggtgag tcggtcgatg 12780
ccatagccaa aggtttcctt ccaaaatgcg tccattgcectg gaccgtgttt ctcattgatg 12840
ccegcaagca tetteggett gaccgcecagg tcaagcgege cttcatggge ggtcatgacg 12900
gacgccgeca tgaccttgce gecegttgtte tcgatgtage cgcgtaatga ggcaatggtg 12960
ccgcccateg tcagegtgte atcgacaacg atgtacttcect ggceccggggat cacctecccece 13020
tcgaaagtcg ggttgaacgce caggcgatga tctgaaccgg cteceggtteg ggcgacctte 13080
tceecgetgeca caatgtcegt ttcecgacctca aggccaagge ggtceggccag aacgaccgece 13140
atcatggccg gaatcttgtt gttccecgee gectcgacgg cgaggactgg aacgatgcgg 13200
ggcttgtegt cgccgatcag cgtcettgage tgggcaacag tgtcgtccga aatcaggcege 13260
tcgaccaaat taagcgccgce ttceccgegteg ccectgctteg cagectggta ttcaggcteg 13320
ttggtcaaag aaccaaggtc gccgttgcga accacctteg ggaagtctee ccacggtgeg 13380
cgctecggete tgctgtaget gcectcaagacg ccteccctttt tagcecgctaa aactctaacg 13440
agtgcgececg cgactcaact tgacgcettte ggcacttacce tgtgeccttge cacttgegte 13500
ataggtgatg cttttcgcac tcccgatttce aggtacttta tcgaaatctg accgggcegtg 13560
cattacaaag ttcttccecca cctgttggta aatgctgeccg ctatctgegt ggacgatget 13620
gcegtegtgg cgctgcgact tatcggectt ttgggccata tagatgttgt aaatgccagg 13680
tttcagggcce ccggctttat ctaccttcetg gttegtecat gegecttggt tetcecggtctg 13740
gacaattctt tgcccattca tgaccaggag gcggtgttte attgggtgac tcctgacggt 13800
tgcctetggt gttaaacgtg tectggtcege ttgccggcta aaaaaaagcc gaccteggca 13860
gttcgaggece ggcttteccct agagccggge gcgtcaaggt tgttccatct attttagtga 13920

actgcgttcg atttatcagt tacttteccte ccgetttgtg tttectceccca ctegttteeg 13980
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cgtctagecg acccectcaac atagceggect cttettggge tgectttgece tettgecgeg 14040
cttegtecacg ctceggcecttge accgtegtaa agcgctegge ctgcectggece gectettgeg 14100
ccgccaactt cctttgctece tggtgggect cggecgtegge ctgcgectte getttcacceg 14160
ctgccaactc cgtgcgcaaa ctcteegett cgcgectggt ggegtegege tegccecgcgaa 14220
gcgectgeat ttectggttg gcecgegteca gggtettgeg getectettet ttgaatgege 14280
gggcgtceetyg gtgagecgtag tccagctegg cgcgcagcte ctgecgctcecga cgctceccacct 14340
cgteggeceg ctgcgtcegece agecgeggcece gctgctegge tectgecagg geggtgegtg 14400
cttecggecag ggcttgcege tggcgtgegg ccagctegge cgecteggeg gectgetget 14460
ctagcaatgt aacgcgcgcec tgggcettcett ccagcectegeg ggectgcegece tcgaaggegt 14520
cggccagctce cccgecgcacg gcettcecaact cgttgcgete acgatcccag ccggettgeg 14580
ctgcctgcaa cgattcattg gcaagggcect gggcggcettyg ccagagggcg gccacggcect 14640
ggttgcecgge ctgctgcace gcgteccggea cctggactge cageggggcg gcctgegecg 14700
tgcgectggeg tegcecatteg cgcatgecgg cgctggegte gttcatgttg acgcgggcegg 14760
ccttacgcac tgcatccacg gtcgggaagt tctecccggte gecttgcecteg aacagetcgt 14820
ccgcagecgce aaaaatgcgg tegcgegtcet ctttgttcag ttceccatgttg getccecggtaa 14880
ttggtaagaa taataatact cttacctacc ttatcagcgce aagagtttag ctgaacagtt 14940
ctcgacttaa cggcaggttt tttagcggct gaagggcagg caaaaaaagc cccgcacggt 15000
cggcgggggce aaagggtcag cgggaagggg attagcggge gtcecgggcette ttcatgegte 15060
ggggccgege ttettgggat ggagcacgac gaagcgcgca cgcgcatcegt ccteggecct 15120
atcggeccge gtcgeggtca ggaacttgte gcgegctagg tectececctgg tgggcaccag 15180
gggcatgaac tcggcctgct cgatgtaggt ccactccatg accgcatcgce agtcecgaggce 15240
gcgttectte accgtectcett gcaggtcegeg gtacgcccge tcegttgageg gctggtaacg 15300
ggccaattgg tcgtaaatgg ctgtcggcca tgagcggcect ttecctgttga gccagcagee 15360
gacgacgaag ccggcaatgce aggcccctgg cacaaccagg ccgacgccgg gggcagggga 15420
tggcagcagce tcgccaacca ggaaccccgce cgcgatgatg ccgatgceccgg tcaaccagece 15480
cttgaaacta tccggccceg aaacacccect gcgcattgee tggatgcectge gecggatage 15540
ttgcaacatc aggagccgtt tettttgtte gtcagtcatg gtceccgeccte accagttgtt 15600
cgtatcggtyg tcggacgaac tgaaatcgca agagctgccg gtatcggtcecce ageccgetgte 15660
cgtgtegetyg ctgccgaage acggcgaggg gtccgcgaac gccgcagacg gcegtatcegg 15720
ccgcagegca tecgceccagca tggcccecggt cagcgagecg ccggccaggt agcccagcat 15780
ggtgctgttyg gtecgececcgg ccaccagggce cgacgtgacg aaatcgccgt cattccctet 15840
ggattgtteg ctgctecggceg gggcagtgeg ccgcgecgge ggcgtcegtgg atggectceggg 15900
ttggctggcece tgcgacggcec ggcgaaaggt gcgcagcagce tcgttatcga ccggetgegg 15960
cgtecggggece gecgecttge getgeggteg gtgttectte tteggcectcege gcagettgaa 16020
cagcatgatc gcggaaacca gcagcaacgc cgcgcctacg cctceccgcecga tgtagaacag 16080
catcggattc attcttcggt cctecttgta gcggaaccgt tgtcetgtgeg gegegggtgg 16140
ccegegecge tgtetttggg gatcagecct cgatgagege gaccagtttce acgtceggcaa 16200

ggttcgecte gaactcecctgg cecgtegtect cgtacttcaa ccaggcatag ccttececgecg 16260
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gcggecgacyg gttgaggata aggcgggcag ggcgctcegte gtgectcgacce tggacgatgg 16320
cctttttcag cttgtccggg tecggcetect tcegegceectt ttecttggeg tecttaccegt 16380
cctggtegee gtectegeeg tectggecgt cgececggecte cgcegtcacge teggcatcag 16440
tctggeegtt gaaggcatcg acggtgttgg gatcgcggee cttcetegtece aggaactcge 16500
gcagcagcett gaccgtgceccg cgegtgattt cctgggtgte gtegtcaagce cacgectcecga 16560
cttecctecgg gegettettyg aaggcecgtca ccagcectegtt caccacggtce acgtegegca 16620
cgeggeeggt gttgaacgca teggcgatct tctecggcag gtceccagcage gtgacgtget 16680
gggtgatgaa cgccggcgac ttgccgattt ccttggcgat atcgecttte ttettgeccect 16740
tcgccagete geggccaatg aagtcggcaa tttegcgegg ggtcagceteg ttgcgttgeca 16800
ggttctcgat aacctggtcg gcttegttgt agtcgttgte gatgaacgcc gggatggact 16860
tcttgeegge ccacttcgag ccacggtage ggcgggcegcee gtgattgatg atatagegge 16920
ccggcetgete ctggttcecteg cgcaccgaaa tgggtgactt cacccecgege tetttgateg 16980
tggcaccgat ttccgcgatg ctecteegggg aaaagcceggg gttgteggece gteccgegget 17040
gatgcggatc ttecgtcgate aggtccaggt ccagctcgat agggccggaa ccgecctgag 17100
acgccgcagg agcgtccagg aggctcegaca ggtcgccgat gctatccaac cccaggccgg 17160
acggctgege cgcgectgeg gettectgag cggccgcage ggtgttttte ttggtggtet 17220
tggcttgage cgcagtcatt gggaaatctc catcttegtg aacacgtaat cagccaggge 17280
gcgaacctet ttecgatgect tgcgecgegge cgttttcettg atcttceccaga ccggcacace 17340
ggatgcgagg gcatcggcga tgctgctgeg caggccaacyg gtggccggaa tcatcatcett 17400
ggggtacgceg gccagcagct cggcettggtg gegcecgegtgg cgcggattcecce gecgcatcgac 17460
cttgctggge accatgccaa ggaattgcag cttggcgtte ttcectggcecgca cgttegcaat 17520
ggtcgtgacc atcttcecttga tgccctggat gectgtacgec tcaagctcga tgggggacag 17580
cacatagtcg gccgcgaaga gggcggccgce caggccgacg ccaagggtceg gggcegtgte 17640
gatcaggcac acgtcgaagc cttggttcge cagggcecttg atgttcgeccce cgaacagcte 17700
gcgggcegteg tcecagcgaca gcegttegge gttcecgecagt accgggttgg actcecgatgag 17760
ggcgaggcege gcggcectgge cgtegecgge tgcgggtgeg gtttceggtcece agecgecgge 17820
agggacagcg ccgaacagct tgcttgcatg caggccggta gcaaagtcect tgagegtgta 17880
ggacgcattg ccctgggggt ccaggtcgat cacggcaacc cgcaagccgce gctcgaaaaa 17940
gtcgaaggca agatgcacaa gggtcgaagt cttgccgacg ccgectttcect ggttggecegt 18000
gaccaaagtt ttcatcgttt ggtttcctgt tttttettgg cgtccgectte ccacttceccegg 18060
acgatgtacg cctgatgttc cggcagaacc gccgttacce gcgcegtacce ctcgggcaag 18120
ttettgtect cgaacgcgge ccacacgcga tgcaccgcectt gcgacactge geccetggte 18180
agtcccageg acgttgcgaa cgtcgectgt ggcttceccat cgactaagac geccegeget 18240
atctcgatgg tctgctgecece cacttcecage ccctggatceg cctectggaa ctggettteg 18300
gtaagccgtt tcecttcatgga taacacccat aatttgctec gegecttggt tgaacatage 18360
ggtgacagcc gccagcacat gagagaagtt tagctaaaca tttctcgcac gtcaacacct 18420
ttagccgcta aaactcgtec ttggcecgtaac aaaacaaaag cccggaaacce gggctttegt 18480

ctecttgecge ttatggctet gcaccceggcet ccatcaccaa caggtcgcege acgcgcettca 18540
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cteggttgeg gatcgacact gccagceccaa caaagcceggt tgccgecgece gecaggatceg 18600
cgccgatgat geccggccaca ccggcecatceg cccaccaggt cgcecgectte cggttecatt 18660
cctgctggta ctgcttcecgeca atgctggacce tcecggctcace ataggctgac cgctcecgatgg 18720
cgtatgeccge ttcteccceett ggcgtaaaac ccagcgecge aggcggcatt geccatgetge 18780
ccgecgettt ceccgaccacg acgcgcegcac caggcttgeg gtceccagacct teggcecacgg 18840
cgagctgcge aaggacataa tcagccgcecg acttggctcece acgcegectceg atcagetctt 18900
gcactcgege gaaatccttg gcecteccacgg ccgccatgaa tcegecgcacgce ggcgaaggct 18960
ccgcagggcece ggcgtcegtga tegccgecga gaatgcectt caccaagttce gacgacacga 19020
aaatcatgct gacggctatc accatcatgc agacggatcg cacgaacccg ctgaattgaa 19080
cacgagcacg gcacccgcga ccactatgcec aagaatgcce aaggtaaaaa ttgccggcecce 19140
cgccatgaag tccgtgaatg ccccgacggce cgaagtgaag ggcaggcecgce cacccaggece 19200
gccgecctea ctgeccggca cctggteget gaatgtcgat gcecagcacct gcggcacgte 19260
aatgctteceg ggcegtcegege tegggcetgat cgcccatcce gttactgcece cgatceccgge 19320
aatggcaagg actgccageg ctgccatttt tggggtgagg ccgttcegegg ccgaggggeg 19380
cagcecetgg ggggatggga ggcccgegtt agegggecgg gagggttcega gaaggggggyg 19440
caccceectt cggegtgege ggtcacgcge acagggcgca gccctggtta aaaacaaggt 19500
ttataaatat tggtttaaaa gcaggttaaa agacaggtta gcggtggccg aaaaacgggce 19560
ggaaaccctt gcaaatgctg gattttetge ctgtggacag cccctcaaat gtcaataggt 19620
gcgeeccctea tetgtcagca ctetgcecceccect caagtgtcaa ggatcgecgece cctcecatctgt 19680
cagtagtcge gecccctcaag tgtcaatacc gcagggcact tatccccagg cttgteccaca 19740
tcatctgtgg gaaactcgceg taaaatcagg cgttttegece gatttgcgag getggcecage 19800
tccacgtege cggccgaaat cgagectgcece cctcatctgt caacgecgeg ccgggtgagt 19860
cggccectca agtgtcaacg teccgecccte atctgtcagt gagggccaag ttttececgega 19920
ggtatccaca acgccggcgg ccgeggtgte tecgcacacgg cttecgacgge gtttetggeg 19980
cgtttgcagg gccatagacg gccgcecagcee cagcggcegag ggcaaccagce ccggtgageg 20040
tcggaaaggce gctggaagece ccgtagcgac gcggagaggg gcgagacaag ccaagggcge 20100
aggctcgatg cgcagcacga catagccggt tctecgcaagg acgagaattt cecctgeggtg 20160
ccectcaagt gtcaatgaaa gtttccaacg cgagccatte gcgagagcect tgagtccacg 20220
ctagatgaga gctttgttgt aggtggacca gttggtgatt ttgaactttt gectttgccac 20280
ggaacggtcet gegttgtcgg gaagatgcgt gatctgatcec ttcaactcag caaaagttcg 20340
atttattcaa caaagccacg ttgtgtctca aaatctctga tgttacattg cacaagataa 20400
aaatatatca tcatgaacaa taaaactgtc tgcttacata aacagtaata caaggggtgt 20460
tatgagccat attcaacggg aaacgtcttg ctcgactcta gagctegtte ctcgaggect 20520
cgaggcctecg aggaacggta cctgcgggga agcttacaat aatgtgtgtt gttaagtctt 20580
gttgcctgte atcgtctgac tgactttegt cataaatccc ggcctcecgta acccagettt 20640
gggcaagctce acggatttga tccggcggaa cgggaatatc gagatgccgg gctgaacget 20700
gcagttccag ctttcecttt cgggacaggt actccagctg attgattatc tgctgaaggg 20760

tcttggttee acctectgge acaatgcgaa tgattacttg agcgcgatcg ggcatccaat 20820
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tttcteecegt caggtgcgtyg gtcaagtgct acaaggcacce tttcagtaac gagcgaccgt 20880
cgatccegteg ccgggatacg gacaaaatgg agcgcagtag tccatcgagg gcggcgaaag 20940
cctecgecaaa agcaatacgt tcatctecgca cagectceccag atccgatcga gggtettegg 21000
cgtaggcaga tagaagcatg gatacattgc ttgagagtat tccgatggac tgaagtatgg 21060
cttccatctt ttctegtgtg tetgcatcta tttcgagaaa gcccccgatg cggcgcacceg 21120
caacgcgaat tgccatacta tccgaaagtc ccagcaggcg cgcttgatag gaaaaggttt 21180
catactcgge cgatcgcaga cgggcactca cgaccttgaa cccttcaact ttcagggatce 21240
gatgctggtt gatggtagtc tcactcgacg tggctctggt gtgttttgac atagecttect 21300
ccaaagaaag cggaaggtct ggatactcca gcacgaaatg tgcccgggta gacggatgga 21360
agtctagccce tgctcaatat gaaatcaaca gtacatttac agtcaatact gaatatactt 21420
gctacatttyg caattgtctt ataacgaatg tgaaataaaa atagtgtaac aacgctttta 21480
ctcatcgata atcacaaaaa catttatacg aacaaaaata caaatgcact ccggtttcac 21540
aggataggcg ggatcagaat atgcaacttt tgacgttttg ttctttcaaa gggggtgctg 21600
gcaaaaccac cgcactcatg ggcctttgeg ctgctttgge aaatgacggt aaacgagtgg 21660
ccetetttga tgccgacgaa aaccggcecte tgacgcgatg gagagaaaac gccttacaaa 21720
gcagtactgg gatcctcgct gtgaagtcta ttccgecgac gaaatgcccce ttettgaage 21780
agcctatgaa aatgccgagce tcgaaggatt tgattatgeg ttggccgata cgcegtggcgg 21840
ctcgagegag ctcaacaaca caatcatcgce tagctcaaac ctgcttctga tccccaccat 21900
gctaacgeceg ctcgacatcg atgaggcact atctacctac cgctacgtca tcgagctget 21960
gttgagtgaa aatttggcaa ttcctacagce tgttttgcge caacgcgtcce cggteggecg 22020
attgacaaca tcgcaacgca ggatgtcaga gacgctagag agccttccag ttgtaccgte 22080
tceccatgcat gaaagagatg catttgccge gatgaaagaa cgcggcatgt tgcatcttac 22140
attactaaac acgggaactg atccgacgat gcgcctcata gagaggaatc ttcggattge 22200
gatggaggaa gtcgtggtca tttcgaaact gatcagcaaa atcttggagg cttgaagatg 22260
gcaattcgca agcccgcatt gteggtegge gaagcacggce ggcttgectgg tgctcgacce 22320
gagatccacc atcccaacce gacacttgtt ccccagaagce tggacctcca gcacttgect 22380
gaaaaagccg acgagaaaga ccagcaacgt gagcctcteg tcgeccgatca catttacagt 22440
ccecgatcegac aacttaaget aactgtggat gcccttagte caccteccgte cccgaaaaag 22500
ctccaggttt ttctttcage gcgaccgcce gcgcectcaag tgtcgaaaac atatgacaac 22560
ctegttegge aatacagtcecc ctcgaagtceg ctacaaatga ttttaaggcg cgcgttggac 22620
gatttcgaaa gcatgctggce agatggatca tttcgegtgg ccccgaaaag ttatccgatce 22680
ccttcaacta cagaaaaatc cgttctegtt cagacctcac gcatgttcce ggttgegttg 22740
ctcgaggtcg ctcgaagtca ttttgatcceg ttggggttgg agaccgcteg agectttegge 22800
cacaagctgg ctaccgcecge gectcecgegtca ttetttgetg gagagaagcece atcgagcaat 22860
tggtgaagag ggacctatcg gaacccecctca ccaaatattg agtgtaggtt tgaggccget 22920
ggcecgegtece tcagtcacct tttgagccag ataattaaga gccaaatgca attggctcag 22980
gctgecateg tcececcecegtg cgaaacctge acgtccgcecgt caaagaaata accggcacct 23040

cttgctgttt ttatcagttg agggcttgac ggatccgect caagtttgceg gegcagecge 23100
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aaaatgagaa catctatact cctgtcgtaa acctcctegt cgcecgtactcg actggcaatg 23160
agaagttgct cgcgcgatag aacgtcegcegg ggtttctcecta aaaacgcgag gagaagattg 23220
aactcacctg ccgtaagttt cacctcaccg ccagcttegg acatcaagceg acgttgectg 23280
agattaagtg tccagtcagt aaaacaaaaa gaccgtcggt ctttggagcg gacaacgttg 23340
gggcgcacge gcaaggcaac ccgaatgcgt gcaagaaact ctctcgtact aaacggctta 23400
gcgataaaat cacttgctce tagctcgagt gcaacaactt tatccgtcectce ctcaaggcecgg 23460
tcgccactga taattatgat tggaatatca gactttgccg ccagatttcg aacgatctca 23520
agcccatctt cacgacctaa atttagatca acaaccacga catcgaccgt cgcggaagag 23580
agtactctag tgaactgggt gctgteggcet accgcggtca ctttgaaggce gtggatcgta 23640
aggtattcga taataagatg ccgcatagcg acatcgtcat cgataagaag aacgtgtttce 23700
aacggctcac ctttcaatct aaaatctgaa cccttgttca cagcgecttga gaaattttca 23760
cgtgaaggat gtacaatcat ctccagctaa atgggcagtt cgtcagaatt gcggctgacce 23820
gcggatgacg aaaatgcgaa ccaagtattt caattttatg acaaaagttc tcaatcgttg 23880
ttacaagtga aacgcttcga ggttacagct actattgatt aaggagatcg cctatggtct 23940
cgecceeggeg tegtgegtee gecgcecgagece agatctegee tacttcataa acgtectcat 24000
aggcacggaa tggaatgatg acatcgatcg ccgtagagag catgtcaatc agtgtgcgat 24060
cttccaagct agcaccttgg gegctacttt tgacaaggga aaacagtttc ttgaatcctt 24120
ggattggatt cgcgccgtgt attgttgaaa tcgatcccgg atgtcccgag acgacttcac 24180
tcagataagc ccatgctgca tcgtcecgegca tctegccaag caatatccecgg teccggecgca 24240
tacgcagact tgcttggagc aagtgctcgg cgctcacage acccagccca gcaccgttet 24300
tggagtagag tagtctaaca tgattatcgt gtggaatgac gagttcgagc gtatcttcta 24360
tggtgattag cctttcctgg ggggggatgg cgctgatcaa ggtcttgcte attgttgtet 24420
tgccgettee ggtagggcca catagcaaca tcgtcagtcg gctgacgacg catgegtgca 24480
gaaacgcttc caaatccccg ttgtcaaaat gctgaaggat agcttcatca tcecctgatttt 24540
ggcgtttect tegtgtectge cactggttecce acctcgaage atcataacgg gaggagactt 24600
ctttaagacc agaaacacgc gagcttggcce gtcgaatggt caagctgacg gtgcccgagg 24660
gaacggtcegg cggcagacag atttgtagtc gttcaccacc aggaagttca gtggcgcaga 24720
gggggttacg tggtccgaca tcctgcttte tcagecgecgec cgctaaaata gcgatatctt 24780
caagatcatc ataagagacg ggcaaaggca tcttggtaaa aatgccggct tggcgcacaa 24840
atgcctetee aggtcgattg atcgcaattt cttcagtett cgggtcatcg agccattcca 24900
aaatcggctt cagaagaaag cgtagttgcg gatccacttce catttacaat gtatcctatc 24960
tctaagcgga aatttgaatt cattaagagc ggcggttect ccccecgegtg gegcecegecag 25020
tcaggcggag ctggtaaaca ccaaagaaat cgaggtcccg tgctacgaaa atggaaacgg 25080
tgtcaccctg attcttcectte agggttggceg gtatgttgat ggttgectta agggetgtet 25140
cagttgtctg ctcaccgtta ttttgaaagc tgttgaagct catcccgceca cccgagectge 25200
cggcgtaggt gctagcectgece tggaaggcgce cttgaacaac actcaagagce atagctccge 25260
taaaacgctg ccagaagtgg ctgtcgaccg agcccggcaa tcctgagcga ccgagttegt 25320

ccgegettgg cgatgttaac gagatcatcg catggtcagg tgtcteggeg cgatcccaca 25380
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acacaaaaac gcgcccatct cecctgttgca agccacgcectg tatttecgcecca acaacggtgg 25440
tgccacgatc aagaagcacg atattgttcg ttgttccacg aatatcctga ggcaagacac 25500
actttacata gcctgccaaa tttgtgtcga ttgeggtttg caagatgcac ggaattattg 25560
tcecttgegt taccataaaa teggggtgcg gcaagagedgt ggcgctgctg ggctgcaget 25620
cggtgggttt catacgtatc gacaaatcgt tctcgccgga cacttcecgceca ttcggcaagg 25680
agttgtegtce acgcttgecct tettgtette ggcccgtgte geccectgaatg gegegtttge 25740
tgacceccettg atcgecgetyg ctatatgcaa aaatcggtgt ttcettecgge cgtggetcat 25800
gccgeteegyg ttegececte ggecggtagag gagcagcagg ctgaacagcec tcttgaaccg 25860
ctggaggatc cggcggcacc tcaatcggag ctggatgaaa tggcttggtg tttgttgcga 25920
tcaaagttga cggcgatgcg ttctcattca ccttcecttttg gecgeccacct agccaaatga 25980
ggcttaatga taacgcgaga acgacacctc cgacgatcaa tttctgagac cccgaaagac 26040
gccggcgatyg tttgtcggag accagggatc cagatgcatc aacctcatgt geccecgettget 26100
gactatcgtt attcatccct tcgeccectt caggacgcgt ttcacatcgg gcctcaccegt 26160
gccegtttge ggectttgge caacgggatc gtaageggtg ttccagatac atagtactgt 26220
gtggccatce ctcagacgce aacctcggga aaccgaagaa atctcgacat cgctcccttt 26280
aactgaatag ttggcaacag cttccttgcc atcaggattg atggtgtaga tggagggtat 26340
gcgtacattyg cccggaaagt ggaataccgt cgtaaatcca ttgtcgaaga cttcecgagtgg 26400
caacagcgaa cgatcgcctt gggcgacgta gtgccaatta ctgtccgcecg caccaagggce 26460
tgtgacaggc tgatccaata aattctcagc tttccgttga tattgtgctt ccgcgtgtag 26520
tctgtecaca acagecttet gttgtgecte ccttecgecga geccgecgcat cgtcggeggg 26580
gtaggcgaat tggacgctgt aatagagatc gggctgctcet ttatcgaggt gggacagagt 26640
cttggaactt atactgaaaa cataacggcg catcccggag tcgcttgcegg ttagcacgat 26700
tactggctga ggcgtgagga cctggcttgce cttgaaaaat agataatttc cccgeggtag 26760
ggctgctaga tcectttgctat ttgaaacggce aaccgctgte accgtttegt tcgtggcgaa 26820
tgttacgacc aaagtagctc caaccgccgt cgagaggcgce accacttgat cgggattgta 26880
agccaaataa cgcatgcgceg gatctagcett gcccgccatt ggagtgtcett cagcctccge 26940
accagtcgca gcggcaaata aacatgctaa aatgaaaagt gettttctga tcatggttceg 27000
ctgtggcecta cgtttgaaac ggtatcttcee gatgtctgat aggaggtgac aaccagacct 27060
gccgggttgg ttagtctcaa tctgccggge aagctggtceca ccttttegta gcgaactgte 27120
gcggtceccacg tactcaccac aggcattttg ccgtcaacga cgagggtcecct tttatagcga 27180
atttgctgeg tgcttggagt tacatcattt gaagcgatgt gctcgaccte caccectgceceg 27240
cgtttgccaa gaatgacttg aggcgaactg ggattgggat agttgaagaa ttgctggtaa 27300
tcetggegeca ctgttgggge actgaagttce gataccaggt cgtaggcecgta ctgageggtg 27360
tcggcatcat aactctcgeg caggcgaacg tactcccaca atgaggcegtt aacgacggcece 27420
tcetettgag ttgcaggcaa tcegcgagaca gacacctege tgtcaacggt gecgtecgge 27480
cgtatccata gatatacggg cacaagcctg ctcaacggca ccattgtgge tatagcgaac 27540
gcttgagcaa catttcccaa aatcgcgata gectgcgacag ctgcaatgag tttggagaga 27600

cgtecgegecg atttegecteg cgecggtttga aaggcttcecta cttecttata gtgcteggca 27660
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aggctttecge gecgccactag catggcatat tcaggccceccg tcatagegtce cacccgaatt 27720
gccgagctga agatctgacg gagtaggctg ccatcgceccec acattcagceg ggaagatcgg 27780
gcctttgecag ctegctaatg tgtegtttgt ctggcagceg ctcaaagcga caactaggca 27840
cagcaggcaa tacttcatag aattctccat tgaggcgaat ttttgcgcga cctagectceg 27900
ctcaacctga gcgaagcgac ggtacaagct gctggcagat tgggttgcge cgctceccagta 27960
actgcctecca atgttgcegg cgatcgecgg caaagcgaca atgagcgcat cccctgtcag 28020
aaaaaacata tcgagttcgt aaagaccaat gatcttggce gcggtcgtac cggcgaaggt 28080
gattacacca agcataaggg tgagcgcagt cgcttecggtt aggatgacga tcgttgccac 28140
gaggtttaag aggagaagca agagaccgta ggtgataagt tgcccgatcc acttagcectge 28200
gatgtccege gtgcgatcaa aaatatatcc gacgaggatc agaggcccga tcgcgagaag 28260
cactttegtg agaattccaa cggcgtcgta aactccgaag gcagaccaga gcgtgecgta 28320
aaggacccac tgtgcccctt ggaaagcaag gatgtcctgg tegttcatcg gaccgattte 28380
ggatgcgatt ttctgaaaaa cggcctgggt cacggcgaac attgtatcca actgtgccecgg 28440
aacagtctgce agaggcaagc cggttacact aaactgctga acaaagtttg ggaccgtctt 28500
ttcgaagatg gaaaccacat agtcttggta gttagcctge ccaacaatta gagcaacaac 28560
gatggtgacc gtgatcaccce gagtgatacc gctacgggta tcgacttcgce cgegtatgac 28620
taaaataccc tgaacaataa tccaaagagt gacacaggcg atcaatggcg cactcaccgce 28680
ctcctggata gtctcaagca tcgagtccaa gcecctgtegtg aaggctacat cgaagatcgt 28740
atgaatggcce gtaaacggcg ccggaatcgt gaaattcatce gattggacct gaacttgact 28800
ggtttgtcecge ataatgttgg ataaaatgag ctcgcattceg gcgaggatgce gggcggatga 28860
acaaatcgcce cagccttagg ggagggcacce aaagatgaca gcggtcetttt gatgetcecctt 28920
gcgttgageg gecgectcett cecgectegtg aaggccggec tgcgcecggtag tcatcgttaa 28980
taggcttgtc gecctgtacat tttgaatcat tgcgtcatgg atctgcecttga gaagcaaacc 29040
attggtcacg gttgcctgca tgatattgcg agatcgggaa agctgagcag acgtatcage 29100
attcgeegte aagcegtttgt ccatcgttte cagattgtca gccgcaatge cagcgetgtt 29160
tgcggaaccg gtgatctgeg atcgcaacag gtccgcttca gcatcactac ccacgactge 29220
acgatctgta tcgctggtga tcgcacgtgce cgtggtcgac attggcattce gecggcgaaaa 29280
catttcattg tctaggtcct tegtcgaagg atactgattt ttctggttga gcgaagtcag 29340
tagtccagta acgccgtagg ccgacgtcaa catcgtaacce atcgctatag tctgagtgag 29400
attcteegeca gtcgcgageg cagtcecgecgag cgtctcagee tceccecgttgceccg ggtcgcectaac 29460
aacaaactgc gcccgcgegg gctgaatata tagaaagctg caggtcaaaa ctgttgcaat 29520
aagttgcgtc gtcttcatcg tttecctacct tatcaatctt ctgcectegtg gtgacgggee 29580
atgaattcgce tgagccagcec agatgagttg ccttcecttgtg cctegegtag tcecgagttgca 29640
aagcgcaccg tgttggcacg ccccgaaagce acggcgacat attcacgcat atcccecgcaga 29700
tcaaattcge agatgacgct tcecactttcet cgtttaagaa gaaacttacg gctgccgacce 29760
gtcatgtctt cacggatcgce ctgaaattcc ttttecggtac atttcagtcc atcgacataa 29820
gccgatcgat ctgeggttgg tgatggatag aaaatctteg tcatacattg cgcaaccaag 29880

ctggctecta gecggcgatte cagaacatgce tctggttget gegttgccag tattagcatce 29940
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ccgttgtttt ttcgaacggt caggaggaat ttgtcgacga cagtcgaaaa tttagggttt 30000
aacaaatagg cgcgaaactc atcgcagctc atcacaaaac ggcggccgtc gatcatgget 30060
ccaatccgat gcaggagata tgctgcagcg ggagcgcata cttcectcecgta ttcgagaaga 30120
tgcgtcatgt cgaagccggt aatcgacgga tctaacttta cttcegtcaac ttcgecgtca 30180
aatgcccagce caagcgcatg geccccggcac cagegttgga gccgegcetece tgcgectteg 30240
gcgggcccat gcaacaaaaa ttcacgtaac cccgcgattg aacgcatttg tggatcaaac 30300
gagagctgac gatggatacc acggaccaga cggcggttcet cttceccggaga aatcccacce 30360
cgaccatcac tctcgatgag agccacgatc cattcgcgca gaaaatcgtg tgaggctget 30420
gtgttttecta ggccacgcaa cggcgccaac ccgctgggtg tgcctcetgtg aagtgccaaa 30480
tatgtteccte ctgtggcgeg aaccagcaat tcgccaccce ggtcecttgte aaagaacacg 30540
accgtacctg cacggtcgac catgctcectgt tcgagcatgg ctagaacaaa catcatgagce 30600
gtcgtcecttac ccctecccgat aggcccgaat attgccgtceca tgccaacatc gtgcetcatge 30660
gggatatagt cgaaaggcgt tccgccattg gtacgaaatc gggcaatcgce gttgccccag 30720
tggcctgage tggcgcccte tggaaagttt tcgaaagaga caaaccctgce gaaattgegt 30780
gaagtgattg cgccagggcg tgtgcgccac ttaaaattcc ccggcaattg ggaccaatag 30840
gccgetteca taccaatace ttettggaca accacggcac ctgcatcecge cattegtgte 30900
cgagccecegeg cgcecectgte cccaagacta ttgagatcegt ctgcatagac gcaaaggcte 30960
aaatgatgtg agcccataac gaattcegttg ctcgcaagtg cgtcectcage ctcggataat 31020
ttgccgattt gagtcacggce tttatcgccg gaactcagca tctggcectcecga tttgaggcta 31080
agtttcgegt gegcettgegg gcegagtcagg aacgaaaaac tctgcgtgag aacaagtgga 31140
aaatcgaggg atagcagcgce gttgagcatg cccggcegtg tttttgcagg gtattegega 31200
aacgaataga tggatccaac gtaactgtct tttggcgtte tgatctcgag tecctegettg 31260
ccgcaaatga ctctgtcggt ataaatcgaa gcgccgagtg agcecgctgac gaccggaacce 31320
ggtgtgaacc gaccagtcat gatcaaccgt agcgcttcge caatttcggt gaagagcaca 31380
ccetgettet cgcecggatgee aagacgatgce aggccatacg ctttaagaga gccagcgaca 31440
acatgccaaa gatcttccat gttcecctgate tggcccgtga gatcegtttte cctttttecg 31500
cttagettgg tgaacctecct ctttacctte cctaaagecg cctgtgggta gacaatcaac 31560
gtaaggaagt gttcattgcg gaggagttgg ccggagagca cgcgctgttc aaaagcttcg 31620
ttcaggctag cggcgaaaac actacggaag tgtcgcggcg ccgatgatgg cacgteggca 31680
tgacgtacga ggtgagcata tattgacaca tgatcatcag cgatattgcg caacagcgtg 31740
ttgaacgcac gacaacgcgc attgcgcatt tcagtttect caagctcgaa tgcaacgcca 31800
tcaattctcg caatggtcat gatcgatccg tcttcaagaa ggacgatatg gtcgectgagg 31860
tggccaatat aagggagata gatctcaccg gatctttegg tegttceccact cgcgecgage 31920
atcacaccat tcctcectcect cgtgggggaa ccctaattgg atttgggcta acagtagege 31980
ccecccaaac tgcactatca atgcttette ccecgeggtecg caaaaatage aggacgacge 32040
tcgececgeatt gtagtctege tecacgatga gccgggetge aaaccataac ggcacgagaa 32100
cgacttcegta gagcgggttc tgaacgataa cgatgacaaa gccggcgaac atcatgaata 32160

accctgcecaa tgtcagtggce accccaagaa acaatgcggg ccgtgtgget gecgaggtaaa 32220
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gggtcgatte ttccaaacga tcagccatca actaccgcca gtgagcgttt ggccgaggaa 32280
gctegececa aacatgataa caatgccgec gacgacgccg gcaaccagcce caagcgaagce 32340
ccgcccgaac atccaggaga tcccgatage gacaatgcecg agaacagcga gtgactggece 32400
gaacggacca aggataaacg tgcatatatt gttaaccatt gtggcggggt cagtgccgcce 32460
acccgcagat tgcgectgegg cgggtecgga tgaggaaatg ctccatgcaa ttgcaccgca 32520
caagcttggg gcgcagcteg atatcacgcg catcatcgca ttcgagagceg agaggcgatt 32580
tagatgtaaa cggtatctct caaagcatcg catcaatgcg cacctcecctta gtataagtcg 32640
aataagactt gattgtcgtc tgcggatttg ccgttgtect ggtgtggcegg tggcggageg 32700
attaaaccgce cagcgccatce ctecctgecgag cggcgctgat atgaccccca aacatcccac 32760
gtctettegg attttagege ctegtgateg tettttggag gcectcgattaa cgcecgggcace 32820
agcgattgag cagctgtttc aacttttcge acgtagcegt ttgcaaaacc gccgatgaaa 32880
ttaccggtgt tgtaagcgga gatcgcccga cgaagcgcaa attgcttcte gtcaatcegtt 32940
tcgececgectyg cataacgact tttcagcatg tttgcagegg cagataatga tgtgcacgece 33000
tggagcgcac cgtcaggtgt cagaccgagc atagaaaaat ttcgagagtt tatttgcatg 33060
aggccaacat ccagcgaatg ccgtgcatcg agacggtgce tgacgacttg ggttgettgg 33120
ctgtgatctt gccagtgaag cgtttegceccg gtcecgtgttgt catgaatcge taaaggatca 33180
aagcgactct ccaccttage tatcgecgca agcgtagatg tcgcaactga tggggcacac 33240
ttgcgagcaa catggtcaaa ctcagcagat gagagtggcg tggcaaggct cgacgaacag 33300
aaggagacca tcaaggcaag agaaagcgac cccgatctct taagcatacc ttatctcecctt 33360
agctcgcaac taacaccgcc tectcecceegttg gaagaagtge gttgttttat gttgaagatt 33420
atcgggaggg tcggttactc gaaaattttc aattgcttcet ttatgatttc aattgaagceg 33480
agaaacctcg cccggcgtet tggaacgcaa catggaccga gaaccgcgca tccatgacta 33540
agcaaccgga tcgacctatt caggccgcag ttggtcaggt caggctcaga acgaaaatgce 33600
tcggcgaggt tacgctgtet gtaaacccat tcgatgaacg ggaagcttcecce ttceccgattge 33660
tcttggcagg aatattggcecc catgectgcet tgcgcectttge aaatgetcett atcgegttgg 33720
tatcatatgc cttgtccgec agcagaaacg cactctaagce gattatttgt aaaaatgttt 33780
cggtcatgcg gecggtcatgg gcettgaccceg ctgtcagege aagacggatc ggtcaaccgt 33840
cggcatcgac aacagcgtga atcttggtgg tcaaaccgce acgggaacgt cccatacage 33900
catcgtettg atccecgetgt tteccegtege cgcatgttgg tggacgcgga cacaggaact 33960
gtcaatcatg acgacattct atcgaaagcc ttggaaatca cactcagaat atgatcccag 34020
acgtctgect cacgccateg tacaaagcga ttgtagcagg ttgtacagga accgtatcga 34080
tcaggaacgt ctgcccaggg cgggcccgte cggaagcgcce acaagatgac attgatcacce 34140
cgcgtcaacg cgcggcacgce gacgcggcett atttgggaac aaaggactga acaacagtcc 34200
attcgaaatc ggtgacatca aagcggggac gggttatcag tggcctccaa gtcaagccte 34260
aatgaatcaa aatcagaccg atttgcaaac ctgatttatg agtgtgcggc ctaaatgatg 34320
aaatcgtcct tctagatcge ctcececgtggtg tagcaacacce tcgcagtatce gecgtgctga 34380
ccttggecag ggaattgact ggcaagggtg ctttcacatg accgctcttt tggccgcgat 34440

agatgatttc gttgctgctt tgggcacgta gaaggagaga agtcatatcg gagaaattcc 34500
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tcetggegeg agagectget ctatcgecgac ggcatcccac tgtcecgggaac agaccggatce 34560
attcacgagg cgaaagtcgt caacacatgc gttataggca tcttcceccttg aaggatgatce 34620
ttgttgctge caatctggag gtgcggcagce cgcaggcaga tgcgatctca gecgcaacttg 34680
cggcaaaaca tctcactcac ctgaaaacca ctagcgagtce tcgcgatcag acgaaggcct 34740
tttacttaac gacacaatat ccgatgtctg catcacaggc gtcgctatcc cagtcaatac 34800
taaagcggtg caggaactaa agattactga tgacttaggce gtgccacgag gcctgagacg 34860
acgcgcegtag acagtttttt gaaatcatta tcaaagtgat ggcctccget gaagectatce 34920
acctctgege cggtcectgteg gagagatggg caagcattat tacggtcttce gegcccegtac 34980
atgcattgga cgattgcagg gtcaatggat ctgagatcat ccagaggatt gccgccctta 35040
cctteegttt cgagttggag ccagccccta aatgagacga catagtcgac ttgatgtgac 35100
aatgccaaga gagagatttg cttaacccga tttttttgct caagcgtaag cctattgaag 35160
cttgceggca tgacgtcecge gecgaaagaa tatcctacaa gtaaaacatt ctgcacaccg 35220
aaatgcttgg tgtagacatc gattatgtga ccaagatcct tagcagtttc gettggggac 35280
cgctceccgace agaaataccg aagtgaactg acgccaatga caggaatccce ttceccgtectge 35340
agataggtac catcgataga tctgctgcect cgcgcecgttte ggtgatgacg gtgaaaacct 35400
ctgacacatg cagctccecgg agacggtcac agcttgtcetg taagcggatg ccgggagcag 35460
acaagccecgt cagggcgegt cagcgggtgt tggegggtgt cggggcgcag ccatgaccca 35520
gtcacgtagc gatagcggag tgtatactgg cttaactatg cggcatcaga gcagattgta 35580
ctgagagtgc accatatgcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccgce 35640
atcaggecgcet cttceecgcette ctegetcact gactcecgetge gecteggtegt teggetgegg 35700
cgagcggtat cagctcactc aaaggcggta atacggttat ccacagaatc aggggataac 35760
gcaggaaaga acatgtgagc aaaaggccag caaaaggcca ggaaccgtaa aaaggccgcg 35820
ttgctggegt tttteccatag getceccecgeccee cctgacgage atcacaaaaa tcgacgctca 35880
agtcagaggt ggcgaaaccc gacaggacta taaagatacc aggcgtttcc ccctggaage 35940
tcectegtge getctectgt tecgacccectg ccecgecttaccg gatacctgte cgectttete 36000
ccttecgggaa gegtggceget ttcetcatage tcacgctgta ggtatctcag tteggtgtag 36060
gtcgtteget ccaagetggg ctgtgtgcac gaaccccceg ttcagcccga ccgetgegee 36120
ttatccggta actatcgtcet tgagtccaac ccggtaagac acgacttatc gccactggca 36180
gcagccactyg gtaacaggat tagcagagcg aggtatgtag gcggtgctac agagttcttg 36240
aagtggtggce ctaactacgg ctacactaga aggacagtat ttggtatctg cgctctgctg 36300
aagccagtta ccttcggaaa aagagttggt agctcttgat ccggcaaaca aaccaccgct 36360
ggtagcggtyg gtttttttgt ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa 36420
gaagatcctt tgatctttte tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa 36480
gggattttgg tcatgagatt atcaaaaagg atcttcacct agatcctttt aaattaaaaa 36540
tgaagtttta aatcaatcta aagtatatat gagtaaactt ggtctgacag ttaccaatgc 36600
ttaatcagtg aggcacctat ctcagcgatc tgtctatttce gttcatccat agttgcctga 36660
ctcceegteg tgtagataac tacgatacgg gagggcttac catctggccce cagtgetgca 36720

atgataccgc gagacccacg ctcaccggct ccagatttat cagcaataaa ccagccagcecce 36780
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ggaagggcceg agcgcagaag tggtcctgca actttatceg cctceccatcca gtctattaat 36840
tgttgceggg aagctagagt aagtagttcg ccagttaata gtttgcgcaa cgttgttgece 36900
attgctgcag gggggggggy ggggggggac ttccattgtt cattccacgg acaaaaacag 36960
agaaaggaaa cgacagaggc caaaaagcct cgctttcage acctgtcegtt tectttettt 37020
tcagagggta ttttaaataa aaacattaag ttatgacgaa gaagaacgga aacgccttaa 37080
accggaaaat tttcataaat agcgaaaacc cgcgaggtcg ccgccccgta acctgtecgga 37140
tcaccggaaa ggacccgtaa agtgataatg attatcatct acatatcaca acgtgegtgg 37200
aggccatcaa accacgtcaa ataatcaatt atgacgcagg tatcgtatta attgatctgce 37260
atcaacttaa cgtaaaaaca acttcagaca atacaaatca gcgacactga atacggggca 37320
acctcatgtce ccccecccecee cecceectge aggcategtg gtgtcacget cgtegtttgg 37380
tatggcttca ttcagctceg gttcecccaacg atcaaggcga gttacatgat cccccatgtt 37440
gtgcaaaaaa gcggttagct ccttecggtec tccgatcgtt gtcagaagta agttggceccge 37500
agtgttatca ctcatggtta tggcagcact gcataattct cttactgtca tgccatccgt 37560
aagatgcttt tctgtgactg gtgagtactc aaccaagtca ttctgagaat agtgtatgceg 37620
gcgaccgagt tgctcttgce cggcegtcaac acgggataat accgcgccac atagcagaac 37680
tttaaaagtg ctcatcattg gaaaacgttc ttcggggcga aaactctcaa ggatcttacce 37740
gctgttgaga tccagttcga tgtaacccac tcgtgcaccec aactgatctt cagcatcttt 37800
tactttcacc agcgtttctg ggtgagcaaa aacaggaagg caaaatgccg caaaaaaggg 37860
aataagggcg acacggaaat gttgaatact catactcttce ctttttcaat attattgaag 37920
catttatcag ggttattgtc tcatgagcgg atacatattt gaatgtattt agaaaaataa 37980
acaaataggg gttccgcgca catttcecccecg aaaagtgcca cctgacgtct aagaaaccat 38040
tattatcatg acattaacct ataaaaatag gcgtatcacg aggccctttce gtcttcaaga 38100
attggtcgac gatcttgctg cgttcggata ttttcgtgga gttceccgceca cagacccgga 38160
ttgaaggcga gatccagcaa ctcgcgccag atcatcctgt gacggaactt tggcgegtga 38220
tgactggcca ggacgtcggce cgaaagagcg acaagcagat cacgcttttce gacagegtcecg 38280
gatttgcgat cgaggatttt tcggcgctge gctacgtceceg cgaccgcegtt gagggatcaa 38340
gccacagcag cccactcgac cttcectageceg acccagacga gccaagggat ctttttggaa 38400
tgctgcteceg tegtcagget tteccgacgtt tgggtggttyg aacagaagtc attatcgtac 38460
ggaatgccaa gcactcccga ggggaaccct gtggttggca tgcacataca aatggacgaa 38520
cggataaacc ttttcacgcc cttttaaata tccgttattce taataaacgce tecttttcectet 38580
taggtttacc cgccaatata tcctgtcaaa cactgatagt ttaaactgaa ggcgggaaac 38640
gacaatctga tcatgagcgg agaattaagg gagtcacgtt atgacccccg ccgatgacge 38700
gggacaagcc gttttacgtt tggaactgac agaaccgcaa cgttgaagga gccactcagce 38760
aagctggtac gattgtaata cgactcacta tagggcgaat tgagcgctgt ttaaacgctce 38820
ttcaactgga agagcggtta cccggaccga agcttgaagt tcectattccg aagttectat 38880
tctctagaaa gtataggaac ttcagatctc gatgctcacce ctgttgtttg gtgttactte 38940
tgcaggtcga ctctagagga tccaccatga gcccagaacg acgcccggcece gacatccgee 39000
gtgccaccga ggcggacatg ccggcggtet gcaccatcgt caaccactac atcgagacaa 39060
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gcacggtcaa ctteccgtace gagecgcagg aaccgcagga ctggacggac gacctcecgtee 39120
gtctgcggga gegctatcce tggctegteg ccgaggtgga cggcgaggtce gccggcatcg 39180
cctacgeggg cccctggaag gcacgcaacyg cctacgactg gacggccgag tcgaccgtgt 39240
acgtcteccece cecgccaccag cggacgggac tgggctccac gctctacacce cacctgctga 39300
agtccctgga ggcacagggce ttcaagagcg tggtcgetgt catcgggctg cccaacgacce 39360
cgagcgtgeg catgcacgag gegctceggat atgccccceccg cggcatgcetg cgggeggcceg 39420
gcttcaagca cgggaactgg catgacgtgg gtttectggca gctggacttce agectgceccecgg 39480
taccgeecceg teccggtectyg cecgtcaccecg agatctgate cgtcecgaccaa cctagacttg 39540
tccatcttet ggattggcca acttaattaa tgtatgaaat aaaaggatgc acacatagtg 39600
acatgctaat cactataatg tgggcatcaa agttgtgtgt tatgtgtaat tactagttat 39660
ctgaataaaa gagaaagaga tcatccatat ttcttatcct aaatgaatgt cacgtgtctt 39720
tataattctt tgatgaacca gatgcatttc attaaccaaa tccatataca tataaatatt 39780
aatcatatat aattaatatc aattgggtta gcaaaacaaa tctagtctag gtgtgttttg 39840
cgaattgcgg ccgcgatctg gggaattccee atggacaccg gtaattccca tgatcttcte 39900
tcettecatca atggatgcca tgtttcataa caataacacc aaatgtttga tgagctacca 39960
acaattgcgc aaagactatg gctaagctcg agctcgctcecg ctacaagttg ttgactttca 40020
aatacaagtt tgtttttgga acaccaaata ttctacatga tctttcacta agttgcgcac 40080
cactatcaaa agattatcta ggccattatt caagtaaaga gtgaacacgt ctaagaccca 40140
caaccacacc aaatagaata cgcatacatg caacatattg tgcaagaagt atccaactgg 40200
actcccatgt attctaaaac tattttcgta gagttaaagt tatgacaaac ttatcaaata 40260
aaaatttgaa cgctggacca aaactttcat ctttcaaatc caccatcgtc tatcctcata 40320
aattgttttg attataacac atctacgtaa atcatttgtt ttgaacaata ctaatttaat 40380
tttattaagt caaataacct gcttagaaaa taatccctce acctcattta acaatttctt 40440
gtcaaacaca caccaagaaa aaaattaatg aaagagaaaa gaaatgaaaa ggacatggag 40500
ttgaatacta gcaaaattga ttgaaggaag attcacaatt gaaattgaaa ccatttaatt 40560
tattttcecggg tccataataa taaattggta agaataaaaa cccgatcaag tccggtacag 40620
tacaattcca ctccaccaac tccttactta aacccectatt tatacccact ctcatcctca 40680
ctecttectte acctcectcaca ctcetettete tctectcaaaa ccecctcacaca aacgetgegt 40740
ttagtgtaag aaattcaatc cggcgcecttg gcgecgccgat catccacaag tttgtacaaa 40800
aaagctgaac gagaaacgta aaatgatata aatatcaata tattaaatta gattttgcat 40860
aaaaaacaga ctacataata ctgtaaaaca caacatatcc agtcactatg gcggccgcat 40920
taggcaccce aggctttaca ctttatgett ccggctegta taatgtgtgg attttgagtt 40980
aggatttaaa tacgcgttga tccggcttac taaaagccag ataacagtat gecgtatttge 41040
gcgetgattt ttgcggtata agaatatata ctgatatgta tacccgaagt atgtcaaaaa 41100
gaggtatgct atgaagcagc gtattacagt gacagttgac agcgacagct atcagttgct 41160
caaggcatat atgatgtcaa tatctccggt ctggtaagca caaccatgca gaatgaagcce 41220
cgtegtetge gtgccgaacyg ctggaaagcg gaaaatcagg aagggatggce tgaggtcgece 41280

cggtttattg aaatgaacgg ctcttttgct gacgagaaca ggggctggtg aaatgcagtt 41340
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taaggtttac acctataaaa gagagagccg ttatcgtcectg tttgtggatg tacagagtga 41400
tatcattgac acgcccggtce gacggatggt gatcccecctg gccagtgcac gtctgetgte 41460
agataaagtc tcccgtgaac tttacccggt ggtgcatatce ggggatgaaa gctggcegcat 41520
gatgaccacc gatatggcca gtgtgcceggt ctceccgttate ggggaagaag tggctgatct 41580
cagccaccgce gaaaatgaca tcaaaaacgc cattaacctg atgttctggg gaatataaat 41640
gtcaggctece cttatacaca gccagtctge aggtcgacca tagtgactgg atatgttgtg 41700
ttttacagta ttatgtagtc tgttttttat gcaaaatcta atttaatata ttgatattta 41760
tatcatttta cgtttctegt tcagetttcet tgtacaaagt ggtgttaacc tagacttgtce 41820
catcttetgg attggccaac ttaattaatg tatgaaataa aaggatgcac acatagtgac 41880
atgctaatca ctataatgtg ggcatcaaag ttgtgtgtta tgtgtaatta ctagttatct 41940
gaataaaaga gaaagagatc atccatattt cttatcctaa atgaatgtca cgtgtcttta 42000
taattctttg atgaaccaga tgcatttcat taaccaaatc catatacata taaatattaa 42060
tcatatataa ttaatatcaa ttgggttagc aaaacaaatc tagtctaggt gtgttttgeg 42120
aattgcggcce geccaccgegg tggagcetcga attccggtcece gggtcacctt tgtccaccaa 42180
gatggaactg cggccgctca ttaattaagt caggcgcgec tctagttgaa gacacgttca 42240
tgtcttcatc gtaagaagac actcagtagt cttcggccag aatggccatc tggattcage 42300
aggcctagaa ggccatttaa atcctgagga tctggtcectte ctaaggaccce gggatatcgg 42360
accgattaaa ctttaattcg gtccgaagct tgaagttcecct attccgaagt tectattcte 42420
cagaaagtat aggaacttcg catgcctgca gtgcagcegtg acccggtcegt geccctcectet 42480
agagataatg agcattgcat gtctaagtta taaaaaatta ccacatattt tttttgtcac 42540
acttgtttga agtgcagttt atctatcttt atacatatat ttaaacttta ctctacgaat 42600
aatataatct atagtactac aataatatca gtgttttaga gaatcatata aatgaacagt 42660
tagacatggt ctaaaggaca attgagtatt ttgacaacag gactctacag ttttatcttt 42720
ttagtgtgca tgtgttctcecc tttttttttg caaatagctt cacctatata atacttcatc 42780
cattttatta gtacatccat ttagggttta gggttaatgg tttttataga ctaatttttt 42840
tagtacatct attttattct attttagcct ctaaattaag aaaactaaaa ctctatttta 42900
gtttttttat ttaataattt agatataaaa tagaataaaa taaagtgact aaaaattaaa 42960
caaataccct ttaagaaatt aaaaaaacta aggaaacatt tttcttgttt cgagtagata 43020
atgccagcct gttaaacgcc gtcgacgagt ctaacggaca ccaaccagcg aaccagcagce 43080
gtcgegtegyg gccaagcgaa gcagacggca cggcatctet gtegetgect ctggaccect 43140
ctcgagagtt ccgctccacce gttggacttg ctececgctgte ggcatccaga aattgegtgg 43200
cggagcggca gacgtgagcec ggcacggcag gcggcctect cctectcectceca cggcaccgge 43260
agctacgggg gattccttte ccaccgectcece ttecgectttee cttectegece cgeccgtaata 43320
aatagacacc ccctccacac cctcetttecee caacctegtg ttgttecggag cgcacacaca 43380
cacaaccaga tctcccccaa atccacccegt cggcacctcee gcecttcaaggt acgccegcteg 43440
tcetececcce ceccectete taccttetet agatcggegt teccggtceccat gcatggttag 43500
ggcceggtag ttcectacttcet gttcatgttt gtgttagatce cgtgtttgtg ttagatccegt 43560

gctgctageg ttegtacacg gatgcgacct gtacgtcaga cacgttctga ttgctaactt 43620
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gccagtgttt

tttcatgatt

tatatgcegt

atgatgtggt

tggtggattt

tgaagatgat

tgatgcatat

ggtcgtteat

taattttgga

gaaatatcga

atggcatatg

caagtatgtt

tatatgtgga

tttgtcgatyg

aggatccaca

taaggcatag

tacttcgtgg

cattccacca

tggctacctt

aagaaattct

caggctacta

taggacctca

cttgtecate

agtgacatgc

ttatctgaat

tctttataat

tattaatcat

tttgcgaatt

aagagctatg

aatgtgttat

gccagccaac

ccatcagtee

ttaccgatge

cgcggaggge

catctccecte

caggctgteg

aggaagctga

gatgaattaa

ctetttgggy

ttctetgttet

gcacttgttt

ctggttgggc

attaattttg

ggatggaaat

acagagatgc

tcgttetaga

actgtatgtg

tctaggatag

cagcatctat

ttataattat

tttttttage

ctcaccctgt

cgacaccatg

aatactcaga

tgcatttcac

ggcegagcac

ggaaggttat

tcgtaagagyg

caaaaagtta

catcctgatg

ttetggattyg

taatcactat

aaaagagaaa

tctttgatga

atataattaa

cagagctega

tttaaacgtg

taagttgtcet

agctcccega

gggacggegt

tattcggaag

agcatgttga

gcagagatce

atcttgagaa

gtggcgctat

ttcggacgta

aatcctggga

cgttgcatag

gtcgggteat

ggtegttceta

gatctgtatg

atcgatctag

tttttgtteg

tcggagtaga

tgtgtcatac

gtatacatgt

tcatatgete

tttgatcttyg

cctgecttea

tgtttggtgt

atagaggtga

ccaaaccagc

ttaggcgget

tcagaactcc

cgtgagcaga

ggggcggact

ggcttcageyg

tataaaagga

gccaacttaa

aatgtgggca

gagatcatce

accagatgca

tatcaattgg

attcattceg

caagcgctac

aagcgtcaat

ceggeagete

cagcgggaga

aacggcaact

ttgtaacgat

gaattatcag

ctatgecgac

ttctttagaa

cgttctgaac

tggctcetage

ggtttggttt

ctttteatge

gatcggagta

tgtgtgccat

gataggtata

cttggttgty

atactgtttce

atcttcatag

tgatgtgggt

taaccttgag

atatacttgg

tacgctattt

tacttctgea

aaccgattaa

cgatagaagc

attacggggg

aaggccagaa

aggcgggatc

tgctttggty

agcagggaga

tcacataact

ttaatgtatg

tcaaagttgt

atatttctta

tttcattaac

gttagcaaaa

attaatcgtg

tagacaattc

ttgtttacac

ggcacaaaat

gecegttgtaa

aagctgeegyg

gacagagegt

ccttettatt

ataataggaa

gtgaacgttyg

acagctggat

cgttcegeag acgggatcga

gcecttttece tttatttcaa

ttttttttgt cttggttgtyg

gaattctgtt tcaaactacc

acatattcat agttacgaat

catgttgatg cgggttttac

atgatgtggt gtggttgggc

aaactacctyg gtgtatttat

ttacgagttt aagatggatg

tttactgatg catatacatg

tacctatcta ttataataaa

atgatggcat atgcagcage

atttgcttgg tactgtttet

ggtecgacttt aacttagect

cgcagaggat acctatgaac

gtgtatgttt gaaagcgatt

caaactgatt tccatagett

acagtaccag ctccgaggta

gagtctaatt aaacacgctg

taatgcgegg acatccgect

ggtattcgac acgccgcecag

agctagtcag ttaacctaga

aaataaaagg atgcacacat

gtgttatgtyg taattactag

tcctaaatga atgtcacgtyg

caaatccata tacatataaa

caaatctagt ctaggtgtgt

gectettget cttcaggatg

agtacattaa aaacgtccge

cacaatatat cctgccacca

caccactcga tacaggcage

ggcggecagac tttgctcatg

gtttgaaaca cggatgatct

tgctgectgt gatcaaatat

catttctege ttaaccgtga

atcgctggat aaagccgetg

acgatcgtceg accgtaccce

acttacttgg gcgattgtca

43680

43740

43800

43860

43920

43980

44040

44100

44160

44220

44280

44340

44400

44460

44520

44580

44640

44700

44760

44820

44880

44940

45000

45060

45120

45180

45240

45300

45360

45420

45480

45540

45600

45660

45720

45780

45840

45900
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tacatgacat caacaatgta cccgtttgtg taaccgtcte ttggaggttc gtatgacact 45960
agtggttcce ctcagcecttge gactagatgt tgaggcctaa cattttatta gagagcaggce 46020
tagttgctta gatacatgat cttcaggccg ttatctgtca gggcaagcga aaattggcca 46080
tttatgacga ccaatgcccc gcagaagctce ccatctttge cgccatagac gecgegecccece 46140
ccttttgggg tgtagaacat ccttttgcca gatgtggaaa agaagttcgt tgtcccattg 46200
ttggcaatga cgtagtagcc ggcgaaagtg cgagacccat ttgcgctata tataagccta 46260
cgattteccgt tgcgactatt gtcgtaattg gatgaactat tatcgtagtt gctctcagag 46320
ttgtcgtaat ttgatggact attgtcgtaa ttgcttatgg agttgtcgta gttgecttgga 46380
gaaatgtcgt agttggatgg ggagtagtca tagggaagac gagcttcatc cactaaaaca 46440
attggcaggt cagcaagtgc ctgccccgat gccatcgcaa gtacgaggct tagaaccacce 46500
ttcaacagat cgcgcatagt cttccccage tctctaacge ttgagttaag ccgcgecgeg 46560
aagcggcegte ggcttgaacg aattgttaga cattatttge cgactacctt ggtgatctcecg 46620
cctttcacgt agtgaacaaa ttcttceccaac tgatctgcge gcgaggccaa gcgatcttet 46680
tgtccaagat aagcctgcct agcttcaagt atgacgggct gatactgggce cggcaggcgce 46740
tcecattgece agtcggcage gacatcctte ggcgcgattt tgccggttac tgcgetgtac 46800
caaatgcggg acaacgtaag cactacattt cgctcatcge cagcccagtc gggcggcgag 46860
ttccatageg ttaaggtttc atttagcgcec tcaaatagat cctgttcagg aaccggatca 46920
aagagttcct cecgccgcectgg acctaccaag gcaacgctat gttcectecttge ttttgtcage 46980
aagatagcca gatcaatgtc gatcgtggct ggctcgaaga tacctgcaag aatgtcattg 47040
cgctgecatt ctccaaattg cagttcegege ttagctggat aacgccacgg aatgatgtceg 47100
tcgtgcacaa caatggtgac ttctacagcg cggagaatct cgctcectctec aggggaagcece 47160
gaagtttcca aaaggtcgtt gatcaaagct cgccgegttg tttcatcaag ccttacagte 47220
accgtaacca gcaaatcaat atcactgtgt ggcttcagge cgccatccac tgcggagccg 47280
tacaaatgta cggccagcaa cgtcggttcg agatggcgct cgatgacgcc aactacctcet 47340
gatagttgag tcgatacttc ggcgatcacc gcttceccecctca tgatgtttaa ctectgaatt 47400
aagccgegece gcgaagceggt gtecggcettga atgaattgtt aggcegtcatce ctgtgetcce 47460
gagaaccagt accagtacat cgctgtttcg ttcgagactt gaggtctagt tttatacgtg 47520
aacaggtcaa tgccgccgag agtaaagcca cattttgegt acaaattgca ggcaggtaca 47580
ttgttegttt gtgtctctaa tegtatgcca aggagctgte tgcttagtge ccacttttte 47640
gcaaattcga tgagactgtg cgcgactcct ttgccteggt gegtgtgcga cacaacaatg 47700
tgttcgatag aggctagatc gttccatgtt gagttgagtt caatcttccc gacaagctct 47760
tggtcgatga atgcgccata gcaagcagag tcttcatcag agtcatcatc cgagatgtaa 47820
tcetteeggt aggggctcac acttcetggta gatagttcaa agecttggte ggataggtge 47880
acatcgaaca cttcacgaac aatgaaatgg ttctcagcat ccaatgtttc cgccacctge 47940
tcagggatca ccgaaatctt catatgacgc ctaacgcctg gcacagcgga tcgcaaacct 48000
ggcgeggett ttggcacaaa aggcgtgaca ggtttgcgaa tccgttgetg ccacttgtta 48060
acccttttge cagatttggt aactataatt tatgttagag gcgaagtctt gggtaaaaac 48120
tggcctaaaa ttgctgggga tttcaggaaa gtaaacatca cctteccgget cgatgtctat 48180
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tgtagatata tgtagtgtat ctacttgatc gggggatctg ctgcctcgeg cgttteggtg 48240
atgacggtga aaacctctga cacatgcagc tcccggagac ggtcacagct tgtctgtaag 48300
cggatgccgg gagcagacaa gcccgtcagg gcgcgtcage gggtgttgge gggtgteggg 48360
gcgcagccat gacccagtca cgtagcgata gcggagtgta tactggctta actatgcecgge 48420
atcagagcag attgtactga gagtgcacca tatgcggtgt gaaataccgc acagatgcgt 48480
aaggagaaaa taccgcatca ggcgctcectte cgcttcecteg ctcactgact cgctgegcecte 48540
ggtcgttegyg ctgcggcgag cggtatcage tcactcaaag gcggtaatac ggttatccac 48600
agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa 48660
ccgtaaaaag gccgegttge tggegttttt ccataggcte cgcccccecctg acgagcatca 48720
caaaaatcga cgctcaagtc agaggtggcg aaacccgaca ggactataaa gataccaggce 48780
gtttccecect ggaagctcece tcecgtgecgete tectgtteceg accctgececge ttaccggata 48840
cctgtecgece tttcetcecceectt cgggaagegt ggcgctttet catagectcac getgtaggta 48900
tctcagtteg gtgtaggteg ttcecgctceccaa gctgggetgt gtgcacgaac ccccegttca 48960
gcccgacege tgcgecttat ccggtaacta tecgtettgag tccaaccegg taagacacga 49020
cttatcgcca ctggcagcag ccactggtaa caggattage agagcgaggt atgtaggcgg 49080
tgctacagag ttcttgaagt ggtggcctaa ctacggctac actagaagga cagtatttgg 49140
tatctgeget ctgctgaage cagttacctt cggaaaaaga gttggtaget cttgatccgg 49200
caaacaaacc accgctggta geggtggttt ttttgtttge aagcagcaga ttacgcgcag 49260
aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacg ctcagtggaa 49320
cgaaaactca cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat 49380
ccttttaaat taaaaatgaa gttttaaatc aatctaaagt atatatgagt aaacttggtc 49440
tgacagttac caatgcttaa tcagtgaggc acctatctca gcgatctgtce tatttegtte 49500
atccatagtt gecctgactcecce ccgtcecgtgta gataactacg atacgggagg gcttaccatce 49560
tggcccecagt gectgcaatga taccgcgaga cccacgctca ccggctccag atttatcage 49620
aataaaccag ccagccggaa gggccgagceg cagaagtggt cctgcaactt tatccgecte 49680
catccagtct attaattgtt gccgggaagce tagagtaagt agttcgccag ttaatagttt 49740
gcgcaacgtt gttgccattg ctgca 49765
<210> SEQ ID NO 44

<211> LENGTH: 12856

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: vector

<400> SEQUENCE: 44

cgecttggeg cgccgatcat ccacaagttt gtacaaaaaa gctgaacgag aaacgtaaaa 60
tgatataaat atcaatatat taaattagat tttgcataaa aaacagacta cataatactg 120
taaaacacaa catatccagt cactatggcg gecgcattag gcaccccagyg ctttacactt 180
tatgcttceg getcegtataa tgtgtggatt ttgagttagg atttaaatac gegttgatcce 240
ggcttactaa aagccagata acagtatgcg tatttgegeg ctgatttttg cggtataaga 300

atatatactg atatgtatac ccgaagtatg tcaaaaagag gtatgctatg aagcagcgta 360
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ttacagtgac agttgacagc gacagctatc agttgctcaa ggcatatatg atgtcaatat 420
cteeggtetyg gtaagcacaa ccatgcagaa tgaagccegt cgtetgegtyg ccgaacgetg 480
gaaagcggaa aatcaggaag ggatggctga ggtcegeccgg tttattgaaa tgaacggcetce 540
ttttgctgac gagaacaggg gctggtgaaa tgcagtttaa ggtttacacc tataaaagag 600
agagccgtta tcegtetgttt gtggatgtac agagtgatat cattgacacyg cccggtcgac 660
ggatggtgat cccecctggee agtgcacgtce tgctgtcaga taaagtctcc cgtgaacttt 720
acccggtggt gcatatcggg gatgaaagcet ggegcatgat gaccaccgat atggecagtg 780
tgceggtete cgttatcggyg gaagaagtgg ctgatctcag ccaccgcgaa aatgacatca 840
aaaacgccat taacctgatg ttctggggaa tataaatgte aggctccctt atacacagcece 900
agtctgcagg tcgaccatag tgactggata tgttgtgttt tacagtatta tgtagtctgt 960

tttttatgca aaatctaatt taatatattg atatttatat cattttacgt ttctcgttca 1020
gctttettgt acaaagtggt gttaacctag acttgtccat cttctggatt ggccaactta 1080
attaatgtat gaaataaaag gatgcacaca tagtgacatg ctaatcacta taatgtgggc 1140
atcaaagttg tgtgttatgt gtaattacta gttatctgaa taaaagagaa agagatcatc 1200
catatttctt atcctaaatg aatgtcacgt gtctttataa ttctttgatg aaccagatgc 1260
atttcattaa ccaaatccat atacatataa atattaatca tatataatta atatcaattg 1320
ggttagcaaa acaaatctag tctaggtgtg ttttgcgaat tgcggccgcece accgcggtgg 1380
agctcgaatt ccggtccggg tcacctttgt ccaccaagat ggaactgcgg ccgctcatta 1440
attaagtcag gcgcgcctet agttgaagac acgttcatgt cttcatcgta agaagacact 1500
cagtagtctt cggccagaat ggccatctgg attcagcagg cctagaaggce catttaaatc 1560
ctgaggatct ggtcttccta aggacccggg atatcggacc gattaaactt taattcggtce 1620
cgaagcttga agttcctatt ccgaagttce tattctceccag aaagtatagg aacttcgcat 1680
gcctgcagtyg cagecgtgace cggtcegtgece cctctcectaga gataatgagce attgcatgte 1740
taagttataa aaaattacca catatttttt ttgtcacact tgtttgaagt gcagtttatc 1800
tatctttata catatattta aactttactc tacgaataat ataatctata gtactacaat 1860
aatatcagtg ttttagagaa tcatataaat gaacagttag acatggtcta aaggacaatt 1920
gagtattttg acaacaggac tctacagttt tatcttttta gtgtgcatgt gttctccttt 1980
ttttttgcaa atagcttcac ctatataata cttcatccat tttattagta catccattta 2040
gggtttaggg ttaatggttt ttatagacta atttttttag tacatctatt ttattctatt 2100
ttagcctcta aattaagaaa actaaaactc tattttagtt tttttattta ataatttaga 2160
tataaaatag aataaaataa agtgactaaa aattaaacaa atacccttta agaaattaaa 2220
aaaactaagg aaacattttt cttgtttcga gtagataatg ccagcctgtt aaacgccgtce 2280
gacgagtcta acggacacca accagcgaac cagcagegte gegtcegggec aagcgaagca 2340
gacggcacgg catctctgte gctgectetg gaccectcte gagagttceccg ctecaccegtt 2400
ggacttgcte cgctgtecgge atccagaaat tgcgtggcecgg agcggcagac gtgagccggce 2460
acggcaggcg gcectectect ccectcectcacgg caccggcage tacgggggat tectttecca 2520
ccgctectte gettteceett cctegeccge cgtaataaat agacaccccece tcecacaccct 2580

ctttceccaa cectegtgttyg tteggagecge acacacacac aaccagatct cccccaaatce 2640
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caccecgtegg cacctcecceget tcaaggtacg ccgctcecgtece tecccccceee cectcetetac 2700
cttctctaga tecggecgttec ggtccatgca tggttagggce ccggtagtte tacttcetgtt 2760
catgtttgtg ttagatccgt gtttgtgtta gatccgtget gectagegtte gtacacggat 2820
gcgacctgta cgtcagacac gttcectgattg ctaacttgec agtgtttctce tttggggaat 2880
cctgggatgg ctctagcegt tecgcagacg ggatcgattt catgattttt tttgtttegt 2940
tgcatagggt ttggtttgcc cttttecttt atttcaatat atgccgtgca cttgtttgte 3000
gggtcatctt ttcatgettt tttttgtett ggttgtgatg atgtggtctg gttgggeggt 3060
cgttctagat cggagtagaa ttctgtttca aactacctgg tggatttatt aattttggat 3120
ctgtatgtgt gtgccataca tattcatagt tacgaattga agatgatgga tggaaatatc 3180
gatctaggat aggtatacat gttgatgcgg gttttactga tgcatataca gagatgcttt 3240
ttgttcgett ggttgtgatg atgtggtgtg gttgggeggt cgttcattcg ttctagatcg 3300
gagtagaata ctgtttcaaa ctacctggtg tatttattaa ttttggaact gtatgtgtgt 3360
gtcatacatc ttcatagtta cgagtttaag atggatggaa atatcgatct aggataggta 3420
tacatgttga tgtgggtttt actgatgcat atacatgatg gcatatgcag catctattca 3480
tatgctctaa ccttgagtac ctatctatta taataaacaa gtatgtttta taattatttt 3540
gatcttgata tacttggatg atggcatatg cagcagctat atgtggattt ttttagccect 3600
gccttcatac getatttatt tgcttggtac tgtttetttt gtecgatgectce acccectgttgt 3660
ttggtgttac ttctgcaggt cgactttaac ttagcctagg atccacacga caccatgata 3720
gaggtgaaac cgattaacgc agaggatacc tatgaactaa ggcatagaat actcagacca 3780
aaccagccga tagaagcgtg tatgtttgaa agcgatttac ttcgtggtge atttcactta 3840
ggcggctatt acgggggcaa actgatttcc atagcttcat tceccaccaggce cgagcactca 3900
gaactccaag gccagaaaca gtaccagctc cgaggtatgg ctaccttgga aggttatcgt 3960
gagcagaagg cgggatcgag tctaattaaa cacgctgaag aaattcttcg taagaggggyg 4020
gcggacttge tttggtgtaa tgcgcggaca tccgcctcag gctactacaa aaagttaggce 4080
ttcagcgagce agggagaggt attcgacacg ccgccagtag gacctcacat cctgatgtat 4140
aaaaggatca cataactagc tagtcagtta acctagactt gtccatcttce tggattggcce 4200
aacttaatta atgtatgaaa taaaaggatg cacacatagt gacatgctaa tcactataat 4260
gtgggcatca aagttgtgtg ttatgtgtaa ttactagtta tctgaataaa agagaaagag 4320
atcatccata tttcttatcc taaatgaatg tcacgtgtct ttataattct ttgatgaacc 4380
agatgcattt cattaaccaa atccatatac atataaatat taatcatata taattaatat 4440
caattgggtt agcaaaacaa atctagtcta ggtgtgtttt gcgaattcag agctcgaatt 4500
cattccgatt aatcgtggcc tettgctcectt caggatgaag agctatgttt aaacgtgcaa 4560
gcgctactag acaattcagt acattaaaaa cgtccgcaat gtgttattaa gttgtctaag 4620
cgtcaatttg tttacaccac aatatatcct gccaccagcc agccaacagce tccccgaccg 4680
gcagctegge acaaaatcac cactcgatac aggcagecca tcagtceceggg acggegtcag 4740
cgggagagcce gttgtaaggce ggcagacttt gctcatgtta ccgatgctat tceggaagaac 4800
ggcaactaag ctgccgggtt tgaaacacgg atgatctcge ggagggtagce atgttgattg 4860

taacgatgac agagcgttgc tgcctgtgat caaatatcat ctccectcgca gagatccgaa 4920
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ttatcagcct tecttattcat ttectcecgetta accgtgacag gectgtcgatce ttgagaacta 4980
tgccgacata ataggaaatc gctggataaa gccgctgagg aagctgagtg gegctattte 5040
tttagaagtg aacgttgacg atcgtcgacc gtaccccgat gaattaattc ggacgtacgt 5100
tctgaacaca gctggatact tacttgggcg attgtcatac atgacatcaa caatgtaccce 5160
gtttgtgtaa ccgtctcecttg gaggttcegta tgacactagt ggttccccte agettgcgac 5220
tagatgttga ggcctaacat tttattagag agcaggctag ttgcttagat acatgatctt 5280
caggccgtta tctgtcaggg caagcgaaaa ttggccattt atgacgacca atgccccgca 5340
gaagctceca tetttgecge catagacgece gecgcecceccceet tttggggtgt agaacatcect 5400
tttgccagat gtggaaaaga agttcgttgt cccattgttg gcaatgacgt agtagccggce 5460
gaaagtgcga gacccatttg cgctatatat aagcctacga tttceccecgttgce gactattgte 5520
gtaattggat gaactattat cgtagttgct ctcagagttg tcgtaatttg atggactatt 5580
gtcgtaattyg cttatggagt tgtcgtagtt gecttggagaa atgtcgtagt tggatgggga 5640
gtagtcatag ggaagacgag cttcatccac taaaacaatt ggcaggtcag caagtgcctg 5700
ccecgatgece atcgcaagta cgaggcttag aaccaccttce aacagatcgce gcatagtcett 5760
ccecagetet ctaacgcttg agttaagceccg cgecgcgaag cggcgtcecgge ttgaacgaat 5820
tgttagacat tatttgccga ctaccttggt gatctcgect ttcacgtagt gaacaaattce 5880
ttccaactga tctgcgcgeg aggccaagcg atcttcecttgt ccaagataag cctgectagce 5940
ttcaagtatg acgggctgat actgggccgg caggcgctcecce attgcccagt cggcagcgac 6000
atccttegge gegattttge cggttactge gctgtaccaa atgcgggaca acgtaagcac 6060
tacatttcge tcatcgccag cccagteggg cggcgagttce catagecgtta aggtttcatt 6120
tagcgectca aatagatcct gttcaggaac cggatcaaag agttcctceeg ccgcectggacce 6180
taccaaggca acgctatgtt ctcttgecttt tgtcagcaag atagccagat caatgtcgat 6240
cgtggetgge tcgaagatac ctgcaagaat gtcattgcege tgccattcte caaattgcag 6300
ttcgegetta getggataac gcecacggaat gatgtcgteg tgcacaacaa tggtgactte 6360
tacagcgcegg agaatctcege tcectctcecagg ggaagccgaa gtttccaaaa ggtcecgttgat 6420
caaagctcgce cgcegttgttt catcaagcect tacagtcacc gtaaccagca aatcaatatc 6480
actgtgtggce ttcaggccgce catccactgce ggagccgtac aaatgtacgg ccagcaacgt 6540
cggttcgaga tggcgctcega tgacgccaac tacctctgat agttgagtceg atacttecggce 6600
gatcaccgcet tcecctcatga tgtttaactce ctgaattaag ccgcgcecgceg aageggtgte 6660
ggcttgaatg aattgttagg cgtcatcctg tgctcccgag aaccagtacc agtacatcge 6720
tgtttegttc gagacttgag gtctagtttt atacgtgaac aggtcaatgce cgccgagagt 6780
aaagccacat tttgcgtaca aattgcaggc aggtacattg ttcgtttgtg tetctaatcg 6840
tatgccaagg agctgtctge ttagtgccca ctttttegca aattcgatga gactgtgegce 6900
gactcctttg ccteggtgceg tgtgcgacac aacaatgtgt tcgatagagg ctagatcgtt 6960
ccatgttgag ttgagttcaa tcttcccgac aagcetcttgg tcgatgaatg cgccatagca 7020
agcagagtct tcatcagagt catcatccga gatgtaatcc ttccggtagg ggctcacact 7080
tctggtagat agttcaaagc cttggtcgga taggtgcaca tcgaacactt cacgaacaat 7140

gaaatggttc tcagcatcca atgtttccge cacctgctca gggatcaccg aaatcttcat 7200



US 2009/0044293 Al

138

-continued

Feb. 12, 2009

atgacgccta

cgtgacaggt

tataatttat

caggaaagta

cttgatecggyg

atgcagctce

cgtcagggcg

agcgatageg

tgcaccatat

getetteege

tatcagctca

agaacatgtg

cgttttteca

ggtggcgaaa

tgcgetetee

gaagcgtgge

gctccaaget

gtaactatcg

ctggtaacag

ggcctaacta

ttaccttegyg

gtggtttttt

ctttgatett

tggtcatgag

ttaaatcaat

gtgaggcace

tcgtgtagat

cgcgagacec

ccgagegeag

gggaagctag

¢agggggggy

aaacgacaga

gtattttaaa

aattttcata

aaaggacccg

caaaccacgt

taacgtaaaa

gtcecececeee

acgcctggea

ttgcgaatce

gttagaggcg

aacatcacct

ggatctgetyg

cggagacggt

cgtcagcggg

gagtgtatac

geggtgtgaa

ttcctegete

ctcaaaggceg

agcaaaaggc

taggcteege

cccgacagga

tgttcecgace

gettteteat

gggctgtgtg

tcttgagtee

gattagcaga

cggctacact

aaaaagagtt

tgtttgcaag

ttctacgggy

attatcaaaa

ctaaagtata

tatctcageg

aactacgata

acgctcaceyg

aagtggtcct

agtaagtagt

9999999999

ggccaaaaag

taaaaacatt

aatagcgaaa

taaagtgata

caaataatca

acaacttcag

cceeceeecece

cagcggateg
gttgctgeca
aagtcttggg
tceggetega
cctegegegt
cacagcettgt
tgttggcggg
tggcttaact
ataccgcaca
actgactege
gtaatacggt
cagcaaaagg
ccecectgacy
ctataaagat
ctgeccgetta
agctcacget
cacgaacccc
aacccggtaa
gcgaggtatg
agaaggacag
ggtagetett
cagcagatta
tctgacgete
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
getecagatt
gcaactttat
tcgecagtta
gacttccatt
cctegettte
aagttatgac
accecgegagyg
atgattatca
attatgacge
acaatacaaa

tgcaggcatc

caaacctgge

cttgttaacc

taaaaactgg

tgtctattgt

ttcggtgatg

ctgtaagegyg

tgtcggggcyg

atgcggcatce

gatgcgtaag

tgcgcteggt

tatccacaga

ccaggaaccyg

agcatcacaa

accaggegtt

ccggatacct

gtaggtatct

cegtteagee

gacacgactt

taggcggtgc

tatttggtat

gatccggcaa

cgcgcagaaa

agtggaacga

cctagatect

cttggtctga

ttegtteate

taccatctgg

tatcagcaat

cecgectecat

atagtttgeg

gttcattcca

agcacctgte

gaagaagaac

tegecgecee

tctacatatc

aggtatcgta

tcagcgacac

gtggtgtcac

geggettttyg gcacaaaagg

cttttgccag atttggtaac

cctaaaattyg ctggggattt

agatatatgt agtgtatcta

acggtgaaaa cctctgacac

atgccgggag cagacaagcc

cagccatgac ccagtcacgt

agagcagatt gtactgagag

gagaaaatac cgcatcaggce

cgttcggctg cggcgagcgg

atcaggggat aacgcaggaa

taaaaaggcce gcgttgetgyg

aaatcgacgce tcaagtcaga

tccecectgga agetcecteg

gtcegecttt cteccttegg

cagtteggtyg taggtegtte

cgaccgetge gecttateeg

atcgccactyg gcagcageca

tacagagttc ttgaagtggt

ctgegetetyg ctgaagecag

acaaaccacc gctggtageg

aaaaggatct caagaagatc

aaactcacgt taagggattt

tttaaattaa aaatgaagtt

cagttaccaa tgcttaatca

catagttgcce tgactccceg

ccccagtget gcaatgatac

aaaccagcca gcceggaaggyg

ccagtctatt aattgttgec

caacgttgtt gccattgetg

cggacaaaaa cagagaaagg

gtttecttte ttttcagagg

ggaaacgcect taaaccggaa

gtaacctgte ggatcaccgg

acaacgtgcg tggaggccat

ttaattgatc tgcatcaact

tgaatacggg gcaacctcat

getegtegtt tggtatgget

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480
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tcattcagct ccggttccca acgatcaagg cgagttacat gatcccccat gttgtgcaaa 9540
aaagcggtta gctcecttegg tectecgate gttgtcagaa gtaagttgge cgcagtgtta 9600
tcactcatgg ttatggcagc actgcataat tctcecttactg tcatgccatce cgtaagatgce 9660
ttttctgtga ctggtgagta ctcaaccaag tcattctgag aatagtgtat gcggcgaccg 9720
agttgctett gecccecggcegte aacacgggat aataccgcege cacatagcag aactttaaaa 9780
gtgctcatca ttggaaaacg ttcttcgggg cgaaaactct caaggatctt accgectgttg 9840
agatccagtt cgatgtaacc cactcgtgca cccaactgat cttcagcatc ttttacttte 9900
accagegttt ctgggtgagce aaaaacagga aggcaaaatyg ccgcaaaaaa gggaataagg 9960
gcgacacgga aatgttgaat actcatactc ttccttttte aatattattg aagcatttat 10020
cagggttatt gtctcatgag cggatacata tttgaatgta tttagaaaaa taaacaaata 10080
ggggttcege gcacatttce ccgaaaagtg ccacctgacg tctaagaaac cattattatce 10140
atgacattaa cctataaaaa taggcgtatc acgaggccct ttcegtcecttca agaattggte 10200
gacgatcttg ctgecgttcgg atattttegt ggagttcceg ccacagaccce ggattgaagg 10260
cgagatccag caactcgcgce cagatcatcce tgtgacggaa ctttggcgeg tgatgactgg 10320
ccaggacgtc ggccgaaaga gcgacaagca gatcacgcectt ttcgacagceg tcecggatttge 10380
gatcgaggat ttttcggcge tgcgctacgt ccgcgaccge gttgagggat caagccacag 10440
cagcccactce gaccttctag ccgacccaga cgagccaagg gatctttttg gaatgetget 10500
ccgtegtecag getttecgac gtttgggtgg ttgaacagaa gtcattatcg tacggaatge 10560
caagcactcc cgaggggaac cctgtggttg gcatgcacat acaaatggac gaacggataa 10620
accttttcac gecccttttaa atatccegtta ttctaataaa cgctetttte tettaggttt 10680
acccgcecaat atatcctgtce aaacactgat agtttaaact gaaggcggga aacgacaatc 10740
tgatcatgag cggagaatta agggagtcac gttatgaccc ccgccgatga cgcgggacaa 10800
gccgttttac gtttggaact gacagaaccg caacgttgaa ggagccactc agcaagctgg 10860
tacgattgta atacgactca ctatagggcg aattgagcgce tgtttaaacg ctcttcaact 10920
ggaagagcgg ttacccggac cgaagcttga agttcecctatt ccgaagttcce tattctctag 10980
aaagtatagg aacttcagat ctcgatgctc accctgttgt ttggtgttac ttctgcaggt 11040
cgactctaga ggatccacca tgagcccaga acgacgcccg gccgacatce gecgtgecac 11100
cgaggcggac atgccggegg tcetgcaccat cgtcaaccac tacatcgaga caagcacggt 11160
caacttccgt accgagccgce aggaaccgca ggactggacg gacgacctceg teccgtetgeg 11220
ggagcgctat ccctggcectceg tcecgecgaggt ggacggcgag gtecgcecggca tcgectacge 11280
gggceccctgg aaggcacgca acgcctacga ctggacggec gagtcgaccg tgtacgtcete 11340
cceccgecac cagcggacgg gactgggcete cacgctctac acccacctge tgaagtccet 11400
ggaggcacag ggcttcaaga gcgtggtcge tgtcatcggg ctgcccaacg acccgagegt 11460
gcgecatgcac gaggcegctceg gatatgeccecce ccgcecggcatg ctgegggegg ccggcttcaa 11520
gcacgggaac tggcatgacg tgggtttctg gcagctggac ttcagcctgce cggtaccgece 11580
ccgteeggte ctgcccgtceca ccgagatctg atccgtcegac caacctagac ttgtcecatcet 11640
tctggattgg ccaacttaat taatgtatga aataaaagga tgcacacata gtgacatgcet 11700

aatcactata atgtgggcat caaagttgtg tgttatgtgt aattactagt tatctgaata 11760
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aaagagaaag agatcatcca tatttcttat cctaaatgaa tgtcacgtgt ctttataatt 11820
ctttgatgaa ccagatgcat ttcattaacc aaatccatat acatataaat attaatcata 11880
tataattaat atcaattggg ttagcaaaac aaatctagtc taggtgtgtt ttgcgaattg 11940
cggccgegat ctggggaatt cccatggaca ccggtaatte ccatgatctt ctcectecttca 12000
tcaatggatg ccatgtttca taacaataac accaaatgtt tgatgagcta ccaacaattg 12060
cgcaaagact atggctaagc tcgagctcgce tcgctacaag ttgttgactt tcaaatacaa 12120
gtttgttttt ggaacaccaa atattctaca tgatctttca ctaagttgcg caccactatc 12180
aaaagattat ctaggccatt attcaagtaa agagtgaaca cgtctaagac ccacaaccac 12240
accaaataga atacgcatac atgcaacata ttgtgcaaga agtatccaac tggactccca 12300
tgtattctaa aactattttc gtagagttaa agttatgaca aacttatcaa ataaaaattt 12360
gaacgctgga ccaaaacttt catctttcaa atccaccatc gtctatcctce ataaattgtt 12420
ttgattataa cacatctacg taaatcattt gttttgaaca atactaattt aattttatta 12480
agtcaaataa cctgcttaga aaataatccc tccacctcat ttaacaattt cttgtcaaac 12540
acacaccaag aaaaaaatta atgaaagaga aaagaaatga aaaggacatg gagttgaata 12600
ctagcaaaat tgattgaagg aagattcaca attgaaattg aaaccattta atttattttc 12660
gggtccataa taataaattg gtaagaataa aaacccgatc aagtccggta cagtacaatt 12720
ccactccacc aactcecttac ttaaacccct atttataccce actctcatce tcactcttcece 12780
ttcacctecte acactctett ctctcectectca aaaccctcac acaaacgctg cgtttagtgt 12840
aagaaattca atccgg 12856
<210> SEQ ID NO 45

<211> LENGTH: 879

<212> TYPE: DNA

<213> ORGANISM: Medicago sativa

<400> SEQUENCE: 45

aattcccatg atcttectete cttcatcaat ggatgccatg tttcataaca ataacaccaa 60
atgtttgatg agctaccaac aattgcgcaa agactatgge taagctcgag ctcgetcget 120
acaagttgtt gactttcaaa tacaagtttg tttttggaac accaaatatt ctacatgatc 180
tttcactaag ttgcgcacca ctatcaaaag attatctagyg ccattattca agtaaagagt 240
gaacacgtct aagacccaca accacaccaa atagaatacg catacatgca acatattgtg 300
caagaagtat ccaactggac tcccatgtat tctaaaacta ttttegtaga gttaaagtta 360
tgacaaactt atcaaataaa aatttgaacg ctggaccaaa actttcatct ttcaaatcca 420
ccatcgtcta tecctcataaa ttgttttgat tataacacat ctacgtaaat catttgtttt 480
gaacaatact aatttaattt tattaagtca aataacctgc ttagaaaata atccctccac 540
ctcatttaac aatttcttgt caaacacaca ccaagaaaaa aattaatgaa agagaaaaga 600
aatgaaaagg acatggagtt gaatactagc aaaattgatt gaaggaagat tcacaattga 660

aattgaaacc atttaattta ttttcgggte cataataata aattggtaag aataaaaacc 720
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cgatcaagtc cggtacagta caattccact ccaccaactc cttacttaaa cccctattta 780
tacccactcet catcctcact cttecttcac ctcectcacact ctcettcetete tcectcaaaacce 840

ctcacacaaa cgctgegttt agtgtaagaa attcaatcce

879

What is claimed is:

1. A plant comprising in its genome a recombinant DNA
construct comprising a polynucleotide operably linked to at
least one regulatory element, wherein said polynucleotide
encodes a polypeptide having an amino acid sequence of at
least 50% sequence identity, based on the Clustal V method of
alignment, when compared to SEQ ID NO: 13,17, 19, or 21
and wherein said plant exhibits altered root architecture when
compared to a control plant not comprising said recombinant
DNA construct.

2. The plant of claim 1, wherein the plant is a maize plant
or a soybean plant.

3. A plant comprising in its genome:

a recombinant DNA construct comprising:

(a) a polynucleotide operably linked to at least one regula-
tory element, wherein said polynucleotide encodes a
polypeptide having an amino acid sequence of at least
50% sequence identity, based on the Clustal V method of
alignment, when compared to SEQ IDNO: 13,17, 19, or
21, or

(b) a suppression DNA construct comprising at least one
regulatory element operably linked to:

(1) all or part of:

(A) a nucleic acid sequence encoding a polypeptide
having an amino acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to SEQ ID NO: 13, 17,
19, 0r 21, or

(B) a full complement of the nucleic acid sequence of
(b)(A)(A); or

(ii) a region derived from all or part of a sense strand or

antisense strand of a target gene of interest, said
region having a nucleic acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to said all or part of a
sense strand or antisense strand from which said
region is derived, and wherein said target gene of
interest encodes an RT1 or RT1-like polypeptide, and
wherein said plant exhibits an alteration of at least one
agronomic characteristic when compared to a control
plant not comprising said recombinant DNA con-
struct.

4. The plant of claim 3, wherein the plant is a maize plant
or a soybean plant.

5. The plant of claim 3, wherein said plant exhibits said
alteration of said at least one agronomic characteristic when
compared, under varying environmental conditions, to said
control plant not comprising said recombinant DNA con-
struct.

6. The plant of claim 5, wherein said varying environmen-
tal condition is at least one selected from drought, nitrogen,
soil type, insect or disease.

7. The plant of claim 5, wherein the plant is a maize plant
or a soybean plant.

8. The plant of claim 6, wherein the plant is a maize plant
or a soybean plant.

9. The plant of claim 7, wherein the plant is a maize plant
or a soybean plant.

10. The plant of claim 3, wherein said at least one agro-
nomic characteristic is selected from the group consisting of
greenness, yield, growth rate, biomass, fresh weight at matu-
ration, dry weight at maturation, fruit yield, seed yield, total
plant nitrogen content, fruit nitrogen content, seed nitrogen
content, nitrogen content in a vegetative tissue, total plant free
amino acid content, fruit free amino acid content, seed free
amino acid content, free amino acid content in a vegetative
tissue, total plant protein content, fruit protein content, seed
protein content, protein content in a vegetative tissue, drought
tolerance, nitrogen uptake, root penetration, root lodging,
stalk lodging, plant height, ear length, and harvest index.

11. The plant of claim 10, wherein the plant is a maize plant
or a soybean plant.

12. The plant of claim 3, wherein said plant exhibits an
increase of said at least one agronomic characteristic when
compared to said control plant.

13. The plant of claim 12, wherein the plant is a maize plant
or a soybean plant.

14. A method of altering root architecture in a plant, com-
prising:

(a) introducing into a regenerable plant cell a recombinant
DNA construct comprising a polynucleotide operably
linked to at least one regulatory sequence, wherein the
polynucleotide encodes a polypeptide having an amino
acid sequence of at least 50% sequence identity, based
on the Clustal V method of alignment, when compared
to SEQ ID NO: 13, 17, 19, or 21; and

(b) regenerating a transgenic plant from the regenerable
plant cell after step (a), wherein the transgenic plant
comprises in its genome the recombinant DNA con-
struct and exhibits altered root architecture when com-
pared to a control plant not comprising the recombinant
DNA construct.

15. The method of claim 14, further comprising:

(c) obtaining a progeny plant derived from the transgenic
plant, wherein said progeny plant comprises in its
genome the recombinant DNA construct and exhibits
altered root architecture when compared to a control
plant not comprising the recombinant DNA construct.

16. A method of evaluating root architecture in a plant,
comprising:

(a) introducing into a regenerable plant cell a recombinant
DNA construct comprising a polynucleotide operably
linked to at least one regulatory sequence, wherein the
polynucleotide encodes a polypeptide having an amino
acid sequence of at least 50% sequence identity, based
on the Clustal V method of alignment, when compared
to SEQ ID NO: 13, 17,19, or 21;
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(b) regenerating a transgenic plant from the regenerable
plant cell after step (a), wherein the transgenic plant
comprises in its genome the recombinant DNA con-
struct; and

(c) evaluating root architecture of the transgenic plant com-
pared to a control plant not comprising the recombinant
DNA construct.

17. The method of claim 16, further comprising:

(d) obtaining a progeny plant derived from the transgenic
plant, wherein the progeny plant comprises in its
genome the recombinant DNA construct; and

(e) evaluating root architecture of the progeny plant com-
pared to a control plant not comprising the recombinant
DNA construct.

18. A method of evaluating root architecture in a plant,

comprising:

(a) introducing into a regenerable plant cell a recombinant
DNA construct comprising a polynucleotide operably
linked to at least one regulatory sequence, wherein the
polynucleotide encodes a polypeptide having an amino
acid sequence of at least 50% sequence identity, based
on the Clustal V method of alignment, when compared
to SEQ ID NO: 13, 17,19, or 21;

(b) regenerating a transgenic plant from the regenerable
plant cell after step (a), wherein the transgenic plant
comprises in its genome the recombinant DNA con-
struct;

(c) obtaining a progeny plant derived from the transgenic
plant, wherein the progeny plant comprises in its
genome the recombinant DNA construct; and

(d) evaluating root architecture of the progeny plant com-
pared to a control plant not comprising the recombinant
DNA construct.

19. A method of determining an alteration of an agronomic

characteristic in a plant, comprising:

(a) introducing into a regenerable plant cell a recombinant
DNA construct comprising a polynucleotide operably
linked to at least one regulatory sequence, wherein the
polynucleotide encodes a polypeptide having an amino
acid sequence of at least 50% sequence identity, based
on the Clustal V method of alignment, when compared
to SEQ ID NO: 13, 17,19, or 21;

(b) regenerating a transgenic plant from the regenerable
plant cell after step (a), wherein the transgenic plant
comprises in its genome the recombinant DNA con-
struct; and

(c) determining whether the transgenic plant exhibits an
alteration of at least one agronomic characteristic when
compared to a control plant not comprising the recom-
binant DNA construct.

20. The method of claim 19, further comprising:

(d) obtaining a progeny plant derived from the transgenic
plant, wherein the progeny plant comprises in its
genome the recombinant DNA construct; and

(e) determining whether the progeny plant exhibits an
alteration of at least one agronomic characteristic when
compared to a control plant not comprising the recom-
binant DNA construct.

21. The method of claim 19, wherein said determining step
comprises determining whether the transgenic plant exhibits
an alteration of at least one agronomic characteristic when
compared, under varying environmental conditions, to a con-
trol plant not comprising the recombinant DNA construct.
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22. The method of claim 20, wherein said varying environ-
mental condition is at least one selected from drought, nitro-
gen, soil type, insect or disease.

23. The method of claim 20, wherein step (e) comprises
determining whether the progeny plant exhibits an alteration
of at least one agronomic characteristic when compared,
under varying environmental conditions, to a control plant not
comprising the recombinant DNA construct.

24. The method of claim 23, wherein said varying environ-
mental condition is at least one selected from drought, nitro-
gen, soil type, insect or disease.

25. A method of determining an alteration of an agronomic

characteristic in a plant, comprising:

(a) introducing into a regenerable plant cell a recombinant
DNA construct comprising a polynucleotide operably
linked to at least one regulatory sequence, wherein the
polynucleotide encodes a polypeptide having an amino
acid sequence of at least 50% sequence identity, based
on the Clustal V method of alignment, when compared
to SEQID NO: 13, 17, 19, or 21;

(b) regenerating a transgenic plant from the regenerable
plant cell after step (a), wherein the transgenic plant
comprises in its genome the recombinant DNA con-
struct;

(c) obtaining a progeny plant derived from the transgenic
plant, wherein the progeny plant comprises in its
genome the recombinant DNA construct; and

(d) determining whether the progeny plant exhibits an
alteration of at least one agronomic characteristic when
compared to a control plant not comprising the recom-
binant DNA construct.

26. The method of claim 25, wherein step (d) comprises
determining whether the transgenic plant exhibits an alter-
ation of at least one agronomic characteristic when compared,
under varying environmental conditions, to a control plant not
comprising the recombinant DNA construct.

27. A method of determining an alteration of an agronomic
characteristic in a plant, comprising:

(a) introducing into a regenerable plant cell a suppression
DNA construct comprising at least one regulatory ele-
ment operably linked to:

(1) all or part of:

(A) a nucleic acid sequence encoding a polypeptide
having an amino acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to SEQ ID NO: 13, 17,
19, or 21, or

(B) a full complement of the nucleic acid sequence of
(@)()(A); or

(ii) a region derived from all or part of a sense strand or
antisense strand of a target gene of interest, said
region having a nucleic acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to said all or part of a
sense strand or antisense strand from which said
region is derived, and wherein said target gene of
interest encodes a RT1 or RT1-like polypeptide;

(b) regenerating a transgenic plant from the regenerable
plant cell after step (a), wherein the transgenic plant
comprises in its genome the suppression DNA con-
struct; and
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(c) determining whether the transgenic plant exhibits an
alteration of at least one agronomic characteristic when
compared to a control plant not comprising the suppres-
sion DNA construct.

28. The method of claim 27, wherein said determining step
comprises determining whether the transgenic plant exhibits
an alteration of at least one agronomic characteristic when
compared, under varying environmental conditions, to a con-
trol plant not comprising the suppression DNA construct.

29. The method of claim 28, wherein said varying environ-
mental condition is at least one selected from drought, nitro-
gen, soil type, insect or disease.

30. The method of claim 27, further comprising:

(d) obtaining a progeny plant derived from the transgenic
plant, wherein the progeny plant comprises in its
genome the suppression DNA construct; and

(e) determining whether the progeny plant exhibits an
alteration of at least one agronomic characteristic when
compared to a control plant not comprising the suppres-
sion DNA construct.

31. The method of claim 30, wherein step (e) comprises
determining whether the progeny plant exhibits an alteration
of at least one agronomic characteristic when compared,
under varying environmental conditions, to a control plant not
comprising the suppression DNA construct.

32. The method of claim 31, wherein said varying environ-
mental condition is at least one selected from drought, nitro-
gen, soil type, insect or disease.

33. A method of determining an alteration of an agronomic
characteristic in a plant, comprising:

(a) introducing into a regenerable plant cell a suppression
DNA construct comprising at least one regulatory ele-
ment operably linked to:

(1) all or part of:

(A) a nucleic acid sequence encoding a polypeptide
having an amino acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to SEQ ID NO: 13, 17,
19, 0r 21, or

(B) a full complement of the nucleic acid sequence of
(@(1)(A); or

(ii) a region derived from all or part of a sense strand or
antisense strand of a target gene of interest, said

region having a nucleic acid sequence of at least 50%

sequence identity, based on the Clustal V method of

alignment, when compared to said all or part of a

sense strand or antisense strand from which said
region is derived, and wherein said target gene of
interest encodes a RT1 or RT1-like polypeptide;

(b) regenerating a transgenic plant from the regenerable
plant cell after step (a), wherein the transgenic plant
comprises in its genome the suppression DNA construct
and exhibits altered root architecture when compared to
a control plant not comprising the suppression DNA
construct;

(c) obtaining a progeny plant derived from the transgenic
plant, wherein the progeny plant comprises in its
genome the suppression DNA construct; and

(d) determining whether the progeny plant exhibits an
alteration of at least one agronomic characteristic when
compared to a control plant not comprising the suppres-
sion DNA construct.

34. The method of claim 33, wherein step (d) comprises

determining whether the transgenic plant exhibits an alter-
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ation of at least one agronomic characteristic when compared,
under varying environmental conditions, to a control plant not
comprising the recombinant DNA construct.

35. The method of claim 34, wherein said varying environ-
mental condition is at least one selected from drought, nitro-
gen, soil type, insect or disease.

36. A method of altering root architecture in a plant, com-
prising:
(a) introducing into a regenerable plant cell a suppression
DNA construct comprising at least one regulatory ele-
ment operably linked to:

(1) all or part of:

(A) a nucleic acid sequence encoding a polypeptide
having an amino acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to SEQ ID NO: 13, 17,
19, or 21, or

(B) a full complement of the nucleic acid sequence of
(@)()(A); or
(ii) a region derived from all or part of a sense strand or
antisense strand of a target gene of interest, said
region having a nucleic acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to said all or part of a
sense strand or antisense strand from which said
region is derived, and wherein said target gene of
interest encodes a RT'1 or RT1-like polypeptide; and

(b) regenerating a transgenic plant from the regenerable
plant cell after step (a), wherein the transgenic plant
comprises in its genome the suppression DNA construct
and wherein the transgenic plant exhibits altered root
architecture when compared to a control plant not com-
prising the suppression DNA construct.

37. The method of claim 36, further comprising:

(c) obtaining a progeny plant derived from the transgenic
plant, wherein said progeny plant comprises in its
genome the recombinant DNA construct and wherein
the progeny plant exhibits altered root architecture when
compared to a control plant not comprising the suppres-
sion DNA construct.

38. A method of evaluating root architecture in a plant,
comprising:
(a) introducing into a regenerable plant cell a suppression
DNA construct comprising at least one regulatory ele-
ment operably linked to:

(1) all or part of:

(A) a nucleic acid sequence encoding a polypeptide
having an amino acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to SEQ ID NO: 13, 17,
19, or 21, or

(B) a full complement of the nucleic acid sequence of
(@)()(A); or

(ii) a region derived from all or part of a sense strand or
antisense strand of a target gene of interest, said
region having a nucleic acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to said all or part of a
sense strand or antisense strand from which said
region is derived, and wherein said target gene of
interest encodes a RT1 or RT1-like polypeptide;



US 2009/0044293 Al

(b) regenerating a transgenic plant from the regenerable
plant cell after step (a), wherein the transgenic plant
comprises in its genome the suppression DNA con-
struct; and

(c) evaluating root architecture of the transgenic plant com-
pared to a control plant not comprising the suppression
DNA construct.

39. The method of claim 38, further comprising:

(d) obtaining a progeny plant derived from the transgenic
plant, wherein the progeny plant comprises in its
genome the suppression DNA construct; and

(e) evaluating root architecture of the progeny plant com-
pared to a control plant not comprising the suppression
DNA construct.

40. A method of evaluating root architecture in a plant,

comprising:

(a) introducing into a regenerable plant cell a suppression
DNA construct comprising at least one regulatory ele-
ment operably linked to:

(1) all or part of:

(A) anucleic acid sequence encoding a polypeptide having
an amino acid sequence of at least 50% sequence iden-
tity, based on the Clustal V method of alignment, when
compared to SEQ ID NO: 13,17, 19, or 21, or

(B) a full complement of the nucleic acid sequence of
(@(1)(A); or
(ii) a region derived from all or part of a sense strand or

antisense strand of a target gene of interest, said
region having a nucleic acid sequence of at least 50%
sequence identity, based on the Clustal V method of
alignment, when compared to said all or part of a
sense strand or antisense strand from which said
region is derived, and wherein said target gene of
interest encodes a RT1 or RT1-like polypeptide;

(b) regenerating a transgenic plant from the regenerable
plant cell after step (a), wherein the transgenic plant
comprises in its genome the suppression DNA con-
struct;

(c) obtaining a progeny plant derived from the transgenic
plant, wherein the progeny plant comprises in its
genome the suppression DNA construct; and

(d) evaluating root architecture of the progeny plant com-
pared to a control plant not comprising the suppression
DNA construct.

41. An isolated polynucleotide comprising:

(1) a nucleic acid sequence encoding a polypeptide having
an amino acid sequence of at least 80%, sequence iden-
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tity, based on the Clustal V method of alignment, when
compared to SEQ ID NO:13 or 21; or

(ii) a full complement of the nucleic acid sequence of (i).

42. An isolated polynucleotide comprising:

(1) a nucleic acid sequence encoding a polypeptide having
an amino acid sequence of at least 85%, sequence iden-
tity, based on the Clustal V method of alignment, when
compared to SEQ ID NO:13 or 21 or

(ii) a full complement of the nucleic acid sequence of (i).

43. An isolated polynucleotide comprising:

(1) a nucleic acid sequence encoding a polypeptide having
an amino acid sequence of at least 90%, sequence iden-
tity, based on the Clustal V method of alignment, when
compared to SEQ ID NO:13 or 21; or

(ii) a full complement of the nucleic acid sequence of (i).

44. An isolated polynucleotide comprising:

(1) a nucleic acid sequence encoding a polypeptide having
an amino acid sequence of at least 95%, sequence iden-
tity, based on the Clustal V method of alignment, when
compared to SEQ ID NO:13 or 21; or

(ii) a full complement of the nucleic acid sequence of (i).

45. The polynucleotide of claim 41, wherein the polypep-
tide sequence comprises SEQ ID NO:13 or 21.

46. The polynucleotide of claim 41, wherein the nucleic
acid sequence comprises SEQ ID NO:12 or 20.

47. A vector comprising the polynucleotide of claim 41.

48. A recombinant DNA construct comprising the poly-
nucleotide of claim 41 operably linked to at least one regula-
tory sequence.

49. A method for transforming a cell, comprising trans-
forming a cell with the polynucleotide of claim 41.

50. A cell comprising the recombinant DNA construct of
claim 48.

51. A method for producing a plant comprising transform-
ing a plant cell with the polynucleotide of claim 41 and
regenerating a plant from the transformed plant cell.

52. The isolated polynucleotide of claim 41, wherein the
polypeptide sequence comprises at least one motif selected
from the group consisting of SEQ ID NOs:22 and 23, wherein
said motif is a substantially conserved subsequence.

53. An isolated polynucleotide encoding a polypeptide,
wherein expression of said polypeptide results in an altered
root architecture and wherein the polypeptide sequence com-
prises at least one motif selected from the group consisting of
SEQ ID NOs:22 and 23, wherein said motif is a substantially
conserved subsequence.
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